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PROPELLER SECTION AERODYNAMIC CHARACTERISTICS AS 
DETERMINED BY MEASURING THE SECTION SURFACE PRESSURES 
ON AN NACA 10-(3) (08) -03 PROFELLER UNDER OPERATING CONDITIONS 

By Albert J. Evans 

SUMMARY 


A wind-tunnel investigation has been made by the National Advisory 
Committee for Aeronautics to determine propeller section aerodynamic 
characteristics by measuring the surface pressure distribution on the 
airfoil sections of a rotating propeller. The pressures were measured 
at nine radial stations on an NACA 10-(3) (08)-03 design two-blade 
propeller. 

The results of the investigation are presented herein and airfoil 
aerodynamic characteristics are presented over a Mach number range from 
approximately 0.20 to approximately 1. 15. A range of angle of attack 
is covered from about -1° to 12° at relatively low values of section 
Mach number and from 0° to 4° in the transonic speed range. 

The results are compared with two-dimensional -model data from wind- 
tunnel tests. An analysis of the comparisons shows that some refinement 
of present theory is needed to determine the induced flow at a propeller 
and that there are differences between data obtained on an operating pro- 
peller blade and that obtained on two-dimensional models in wind tunnels . 


INTRODUCTION 


The problem of the application of airfoil data to the design of 
efficient propellers and of the procurement of airfoil data for pro- 
peller design and performance prediction, particularly at high speeds, 
is well know to the propeller designer. The problem of the applica- 
tion of two-dimensional airfoil data to propeller design was solved 
for the incompressible case of light propeller loading by the intro- 
duction of the Goldstein factor as developed by Lock. This method of 
design continues to yield satisfactory results when applied to the 
design of propellers which have sections operating at subcritical speeds. 
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For conditions of operation far from the ideally loaded condition, 
however, the Goldstein theory is inapplicable and is not intended for 
use in the estimation of the induced flow at the propeller. 

As described in reference 1 there are three-dimensional relieving 
effects present near the propeller tips at supercritical speeds. Refer- 
ence 1 points out that the shocks formed at or near the "blade tips are 
not normal to the stream and therefore cause less flow separation and 
shock loss than the normal shock found in two-dimensional flow. This 
phenomenon involves a change in the relation between lift and angle of 
attack of the airfoil sections near the tip which is independent of the 
induced-flow field. 

In addition to the tip-relieving effects at high speeds, there is 
also a radial boundary-layer flow caused by centrifugal action on the 
boundary layer, a Mach number gradient along the propeller blades, and 
the influence of high blade solidity on the lifting line concept, all 
of which tend to alter the two-dimensional aerodynamic characteristics 
of the propeller sections. 

To obtain propeller section data, which include the aforementioned 
effects, tests have been conducted in the Langley l6-foot high-speed 
tunnel. Propeller airfoil section data have been obtained over the 
operating range of a propeller by the measurement of the surface pressure 
distribution on the sections of an operating propeller. The results of 
the Investigation are presented over a Mach number range from approxi- 
mately 0.20 to approximately 1.15. A range of angle of attack is covered 
from about -1° to 12° at relatively low values of section Mach number and 
from 0° to 4° in the transonic speed range. 

The airfoil-section data obtained give an insight into the nature 
of the differences between the characteristics of a section when working 
in two-dimensional and three-dimensional flow. 

Some of the results presented herein have been presented In prelim- 
inary form in reference 2. The present results cover a wider range of 
section operation than those presented in reference 2 arid have been more 
thoroughly analyzed. The data contained in the present paper include 
corrections to the section angles of attack caused by the twist of the 
propeller blade due to the operating loads and corrections to the nominal 
blade-angle settings. In addition, values of section- induced angles of 
attack calculated from Goldstein's theory and values of the section- 
chordwise-pressure forces are presented. Values pf elemental thrust 
obtained from wake measurements which were made simultaneously with the 
surface pressure measurements are also included. 

While the results of the present work provide some insight into 
the nature of the differences between propeller section data and 
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two-dimensional data, a better -understanding of the problem requires 
extensive theoretical treatment which is beyond the scope of this paper. 


SYMBOLS 


The symbols used throughout this report, some of which are defined 
in figure 3* are as follows: 

b blade chord, feet 

c c section chordvise pressure force coefficient 

C& section pressure drag coefficient 


c m 


section moment coefficient 



section pitching-moment coefficient about quarter chord due to 
normal force 


c n section normal -force coefficient 

Crp’ section thrust coefficient 

C-pp 1 section thrust coefficient obtained by measuring section 

surface pressure 



section thrust coefficient obtained by slipstream measurements 
of total pressure in wake 


c 


distance from section leading edge to any point on chord, feet 


c 



c.p. 


distance from section leading edge to any point on chord about 
which moments are taken, feet 

design lift coefficient 

chordvise position of section center of pressure, percent 
chord 


D propeller diameter, feet 

F c section chordvise pressure force (positive when directed 

toward the section trailing edge) , pounds 

F n section normal force, pounds 
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Goldstein’s induced- velocity correction factor for a finite 
number of blades 

acceleration due to gravity ^ 32.2 ft/ sec^ j 
blade section maximum thickness, feet 
advance ratio ( V/hD) 
gas constant (53.3. ft-lb/lb/°F) 
section lift-drag ratio 

t unn el air— stream Mach number, corrected to equivalent free 
airspeed 

value of Mach number at lift divergence 
critical Mach number 
helical tip Mach number [ M i 

V * 

helical section Mach number 



section moment, pound-feet 
propeller rotational speed, rpm 
propeller rotational speed, rps 
critical pressure coefficient 
pressure coefficient at a radial station x 

pressure, pounds per square foot 

indicated pressure as read on manometer board (uncorrected 
for centrifugal pressure), pounds per square foot 

free-stream static pressure, pounds per square foot 

resultant dynamic pressure at a radial station x, pounds per 
square foot 



propeller-tip radius, feet 
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r radius to a "blade element, feet 

rj_ radius to orifice in rotating shaft of pressure-transfer 

device, feet 

T absolute mean temperature of aim in propeller tubing, 

°F absolute 


V 

W 

«o 


W 1 

x 

y 

«i 

ax’ 

P 

AP 

Px 

p 

c 


0O 


t unne l air-stream velocity corrected to equivalent free air- 
speed, feet per second 

true resultant velocity, feet per second 

resultant velocity at a radial station x, feet per second 

(W 1 + (ff ) 

induced velocity, feet per second 
fraction of propeller-tip radius, (r/R) 

perpendicular distance from section chord line to any point 
on section surface, defined as being positive from chord 
to upper surface and negative to lower. surface, feet 

induced angle of attack computed by Lock’s method, degrees 

angle of attack of blade element at radial station x, 
corrected for induced flow and blade twist due to load, 
degrees, (p + AP - 0) 

nominal angle of attack of blade element at radial station x, 
degrees (p - 0 O ) 

blade angle, degrees (uncorrected for twist due to load) 
blade twisting angle due to operating loads, degrees 
blade angle, degrees . (3 + AP) 

mass density of air in free stream, slugs per cubic foot 
propeller solidity (Bb/2jtr) 
helix angle 

nominal helix angle (tan - -'- ( j/itx) ) 
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cu propeller rotational speedy radians per second 

Subscripts: 

l lower surface 

u upper surface 


APPARATUS 


Basic equipment .— The tests were made with the NACA 2000-horsepower 
propeller dynamometer in the Langley 16 -foot high-speed tunnel. A 
complete description of the dynamometer is contained in reference 3. 

The pres store -transfer device used to transfer the pressures measured 
at the blade surface orifices from the rotating members of the test setup 
to the stationary manometers is shown schematically in figure 1 and is 
described in detail in reference 4. 

Propeller blades . - The propeller blades are of solid duralumin 
construction and are designated the NACA 10-( 3) ( 08) -03 propeller. The 
digits in the propeller designation describe the propeller diameter and 
the airfoil section at the design radius (x = 0 . 70 ) an follows: pro- 
peller diameter, 10 feet; section design lift coefficient, 0 . 3 ; section ^ 

thickness chord ratio, 0.08; and solidity per, blade, 0.03. The blades 
were made up of NACA 16-series airfoil sections throughout and were 
designed as a three-blade propeller to have the Betz loading for minimum 
induced-energy loss when operating at a blade angle of k 5 ° at the design 
radius at an advance ratio of 2.1. The airfoil-section design charac- 
teristics are shown in table 1 for the blade stations where pressure 
measurements were made. It should be noted that throughout the present 
paper parentheses have been added to the airfoil designations to separate 
the airfoil-section design lift coefficient from the section thickness 
ratio. This addition of parentheses is contrary to the NACA method of 
designating the l 6 -series airfoils but the fractional values of design 
lift coefficient and thickness ratio involved in many instances in the 
present paper required the separation for clarity. 

A description of the blades, together with the aerodynamic charac- 
teristics of the propeller, is contained in reference 3. The blades 
were tested as a two-blade propeller for the present tests, and blade- 
form characteristic curves are presented in figure 2 . 

Twenty-four pressure tubes were embedded in the surface of one of 
the blades; a resistance thermometer was embedded In the thrust face. " 

Details of the blade construction, pressure tube and orifice installation. 
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and temperature measurements are described in reference 2. A schematic 
diagram of the test setup is shown, in figure 1. 


TESTS 


The • tests were made at nominal values of blade angle of 30° and 45° 
at the 75-percent ( 45 -inch) radius station. For most tests a constant 
rotational speed was used and a range of advance ratio was covered by- 
changing the tunnel airspeed, which was varied from about 60 to 460 miles 
per hour. At a blade angle of 45°, however, the dynamometer could not 
deliver sufficient torque to cover the complete range of advance ratio 
at the higher rotational speeds and for this reason high-speed data were 
obtained by operating at constant high values of tunnel airspeed and 
variable dynamometer rotational speeds. 

When the tests were run as described, the section Mach number and 
the section nominal angle of attack were varied simultaneously; the 
nominal angle of attack was varied over a fairly large range and the 
section Mach number was varied over a small range. Since the nominal 
angle of attack is a function of advance ratio at constant blade angle, 
a Mach number range was covered by running the tests over the same range 
of advance ratio a number of times with different combinations of tunnel 
airspeed and rotational speed. The Mach number range covered for the 
outboard stations was from about 0.6 to 1.1, and for the inboard stations 
from about 0.3 to 0.6. The nominal angle -of -attack range varied from 
about -l° to 12° for low values of Mach number and from about 0° to 4° 
for the higher values of Mach number. 


EEDUCTIOE OF DATA 
Pressure Coefficient 

The pressure coefficient for a pressure measured on the surface 
of the propeller blade is defined as the difference between the measured 
surface pressure and the free -stream static pressure, divided by the 
resultant section dynamic pressure, so that 


P - Po 


'lx 


The pressure p at a point on the blade surface is the pressure 
recorded on the manometer corrected for the centrifugal force acting on 
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the air column in the pressure tube due to the rotation of the blade, 
so that 


P 




ik e 


2 gKT 


(r 2 -ri 2 ) 


For the present installation r^ was small compared with r and 
was called zero with negligible effect on the resulting pressure coeffi- 
cient. 


The free-stream static pressure and the mass density of the air are 
determined by the free-stream conditions immediately ahead of the pro- 
peller but the resultant velocity and total pressure acting on a blade 
section are determined jointly by the speed of advance and the propeller 
rotational speed. 

The coefficients defi n ed herein are based on the resultant veloc- 
ity W Q (fig. 3) • To be strictly analogous to two-dimensional flow the 
coefficients should be based on the resultant velocity W. The ratio W/W Q , 
however, is equal to cos and since is less than 3-5° for all 

conditions of the present tests the error involved by using the simplifi- 
cation amounted to less than 1 percent in normal -force coefficient. 


Normal -Force Coefficient 


The normal-force coefficient of a section 1 b defined as the normal 
force acting on a section of unit span divided by the chord of the section 
and the resultant section dynamic pressure: 


c 


n 


= *n . 





Moment Coefficient 

The moment coefficient of a section is defined as follows: 



A positive value of moment coefficient is defined as a moment tending 
to increase the section angle of attach. 
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Chordwise-Pressure-Force Coefficient 
The chordwise-pressure-force coefficient is defined as 


F C 


and is found "by an integration of the pressure-distribution curve deter- 
mined by plotting the measured surface pressure coefficient against the 
section thickness so that 



Angle of Attack 

The angle of attack of the propeller sections has been determined 
by the relation 


Ojj. = CLjj.* + ZiP - 


where a^, the induced angle of attack, was computed by use of Goldstein's 
correction for a finite number of blades, as applied by Lock, reference 5. 

In the equation 

crcjW 

Vn = — 

iKJ sin 0 

V]_ is assumed 'to be perpendicular to the true resultant velocity W as 
shown in figure 3* The induced angle is obtained as 

^ -1 ffc I 

a,j = tan t -7 

1 te sin 0 

where 0 = -0 O + cc.^. 

This equation was solved for the induced angle by successive 

approximations by letting cj - c n and .by assuming 0 = 0 O for the 

first trial. The factor G was obtained fran charts such as those 
reproduced In figure 2 of reference 6. 
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When a propeller is operating, the blades will twist due to the 
action of the centrifugal forces and the aerodynamic load. The subject 
blades are relatively stiff and the changes in angle of attack due to 
any twisting of the blades are small but in seme cases constitute a 
fairly large percentage of the section angle of attack. The centrifugal 
loads acting cn the blades can be calculated with good accuracy and when 
the aerodynamic load and physical, characteristics of the blades are kncrwh 
the section angle of twist can be computed with good accuracy. The 

twist of the blade sections has been computed and is included in the 
calculation of the section angles of attack for all conditions of oper- 
ation tested in the present program. 

An accurate determination of the blade-angle setting is also of 
importance for the determination of .the section angle of attack. For 
the present tests the blade angle was set at nominal values of 30 ° and 

k-5° at the 21 = 0.75 station. It was necessary to complete the tests 
R 

at a given radial station before proceeding with the tests at the suc- 
ceeding station and because of this the blade angle was changed at least 
once for each station tested. Errors in blade-angle setting became 
evident when the thrust loading along the blade radius computed from the 
surface-pressure measurements was compared with that obtained from wake 
measurements . The loading curve from the nine radial surface-pressure 
stations was wavy and the loading curve from a single wake-survey run 
was characteristically smooth. However, when the wake measurement 
loading curve was determined from nine separate mms as was the surface- 
pressure curve, the wake-pressure curve had the same waviness as the 
surface-pressure curve. Since the wake-pressure measurements agreed 
with the surface-pressure measurements, the waviness of the curves was 
laid to errors in the blade-angle setting. 

In order to determine the correct blade -angle setting of each test 
run, propeller thrust was plotted against advance ratio and compared 
with the curve of propeller thrust against advance ratio from tests 
where the blade angle was known to be set accurately. The blade angle 
was adjusted to produce the same thrust at the value of advance ratio 
for maximum efficiency as obtained in the tests where the blade angle 
was known. The values of blade angle determined as described are 
recorded in tables 2 to 10 and are the values used throughout this 
paper in the determination of the section angle of attack. The nominal 
values of blade-angle setting appear in many of the figures and are used 
for identification purposes only. 

Snail errors in the blade-angle setting will not affect the values 
of normal-force coefficient but small errors will affect values of drag 
coefficient since the determination of the drag coefficient from tests 
such as the present tests is dependent upon an accurate knowledge of the 
section angle of attack. Consistent error in the angle of attack would 
not, however, affect any of the analyses contained herein. 
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Tunnel-Wall Interference 

The data presented, herein have been corrected to equivalent free air 
by the application of the G-lauert tunnel-wall-interference correction 
(reference 7) • 


RESULTS AND DISCUSSION 
Pressure Distribution 


The values of pressure coefficient obtained from the measurement 
of surface pressures an the propeller sections are presented in tabular 
form in tables 2 to 10. Typical pressure-distribution curves are 
shown In figure 4 plotted from the data presented in tables 7(f), 7(h), 
and 7(h) for a range of normal-force coefficient in the subsonic and 
transonic speed ranges. 

The pressure distributions obtained an the propeller blade sections 
closely resemble data obtained an airfoils in tunnel tests, and, as shown 
In reference 2, the lcrw-speed pressure distributions obtained on the pro- 
peller sections agree well with the distribution obtained from theoreti- 
cal calculation . 

At values of Mach number near the critical value for the propeller 
sections (between M = 0.70 and M = 0.80) the point of minimum pressure 
tends to move toward the section trailing edge with Increasing Mach 
number. When the Mach number Is increased to values above the critical 
value, a sharp pressure rise occurs on the section; this rise indicates 
that a shock, wave has formed on the surface. (See fig. 4(b).) An 
inspection of figure 4 as a whole shows that the shock wave tends to 
move toward the leading edge of the section with increases in angle of 
attack and toward the trailing edge with increases in Mach number. 

At speeds above the section critical speed, a region of supersonic 
flow forms on the airfoil surface. The supersonic region begins with a 
sonic boundary upstream and terminates in a shock at Its downstream 
boundary. When the speed Is increased above the critical speed, the 
sonic bo unda ry moves rapidly toward the leading edge and begins to 
stabilize at the point where the airfoil curvature becomes relatively 
large; simultaneously, the shock location moves rearward and, at Mach 
numbers near unity and above, remains very close to the section trailing 
edge (figure 4(c)). 

The foregoing discussion illustrates that. In general, the distri- 
butions of pressure over the propeller section qualitatively resemble 
those obtained in tests of two-dimensional models. On the outboard 
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sections , however, there are differences that are not apparent frcm an 
over-all inspection of the pressure distributions. The differences are 
apparent, however, frcm an inspection of the values of normal-force 
coefficients and critical Mach numbers obtained, and are discussed 
subsequently. 


Section Critical Mach Number 

The critical Mach number of most of the propeller sections tested 
has been determined by plotting the values of minimum pressure coeffi- 
cient obtained at each test condition versus the section resultant Mach 
number at constant values of section angle of attack.. The value of 
section Mach number at which the minimum pressure coefficient attained 
a value corresponding to a value of local Mach number equal to 1.0 was 
read from the plots and is defined as the section critical Mach number. 
The values of section critical Mach number are plotted against section 
normal-force coefficient in figure 5(&) • Hie values of section normal- 
force coefficient are the values obtained for a given angle of attack 
at the section critical Mach number. 

A comparison between the values of critical Mach number obtained 
in the propeller tests and values of theoretical critical Mach number 
from reference 8 is shown in figure 5(*>) for two propeller stations at 
the two blade-angle settings tested. The values of lift coefficient 
against which the theoretical values of critical Mach number are plotted 

in reference 8 have been increased by the factor in figure 5(b) 

\J 1 - M 2 

of the present paper. 

For the inboard station (x = 0.70) shown in figure 5("b) the 
agreement between the experimentally determined curves and the theoret- 
ical curve is good except that for the experimental curves the range 
of normal -force coefficient over which relatively high values of critical 
Mach number are maintained is about 6 0 percent greater than the range for 
the theoretical curve. The extension of the flat portion of the curves 
is caused by the pressures on the lower surface of the propeller section 
and is probably caused by the lack of a pressure tube near the leading 
edge of the section. The tube nearest the leading edge over the lower 
surface was 3*75 percent of -the chord length frcm the leading edge, 
while the closest tube on the upper surface was 2.5 percent chord from 
the leading edge. Because of the agreement with the theoretical curve 
for the portion of the curves determined by the upper surface pressures, 
the values of critical Mach number as determined from the propeller 
tests are believed to be accurate for positive values of angle of attack 
of the sections. 


% 
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For the outboard station (x = 0.95) the percentage increase in the 
range of normal-force coefficient covered by the flat high-level portion 
of the experimental curves is approximately the same as for the x = 0.70 
statical. At the x =0.95 statical, however, the experimental curves are 
shifted to lower values of normal-force coefficient. The differences 
between the experimental and theoretical values for the outboard station 
indicate that the pressure distribution and, consequently, the aerody- 
namic characteristics of the outboard sections are different from two- 
dimensional data since two-dimensional data agree with theory as shown 
in reference 9- Further evidence of the differences between two- 
dimensional data and thfe propeller data will be shown in a discussion 
of the normal-force coefficients . 

An interesting point illustrated by figure 5 is the tendency for 
the values of critical Mach ntnnber to level off and, in seme cases, 
increase at high values of normal-force coefficient in the range above 
the main break in the curves . This phenomenon which is found in wing 
data when high narrow pressure peaks occur on the leading edge of the 
airfoil sections is caused by the breakdown of the pressure peaks when 
the angle of attack is increased. Hie breakdown of the leading-edge 
peaks occurs simultaneously with and may be associated with a separation 
of the flow at the trailing edge of the section as indicated in figure 6. 

Figure 6 is a plot of the data which is typical of the subsonic 
pressure distributi ons obtained during the tests and shows the variation 
of the minimum peak pressure coefficient, t railing-edge pressure coef- 
ficient, normal-force coefficient, and the section Mach number with 
angle of attack. (Also, see fig. 4(a) .) As the angle of attack is 
increased, the trailing-edge pressures indicate that a separation of 
the boundary layer has occurred at a value of angle of attack of 
about 7° and that the separation becomes greater with further Increases 
in angle. The trailing-edge separation in turn affects the flow over 
the entire section and reduces the leading-edge pressure peaks . The 
reduced suction peaks at the leading edge and the increased suction at 
the trailing edge (upper surface) tend to compensate each other so that 
the normal force continues to increase with increasing angle of attack. 


Aerodynamic Coefficients 

The aerodynamic coefficients as obtained by integration of the 
pressure distribution on the propeller airfoil sections are presented 
in tabular form in tables 2 to 10. Values of normal-force coefficient 
are comparable to values of lift coefficient for angles of attack up 
to about 4°. For angles as high as 10°, the difference is believed to 
be within the experimental accuracy of the data. Values of chordwise- 
pressure-force coefficient, however, are not comparable to values of 
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pressure drag coefficient since the contribution of the relatively large 
normal-force vector to the drag vector constitutes a large percentage of 
the drag value. (See fig. 3*) 

The data in tables 2 to 10 are presented for each test run, during 
which section angle of attack and section Mach number varied simulta- 
neously. In order to determine the variation of the aerodynamic coeffi- 
cients with Mach number and angle of attack it is necessary to plot the 
data against a parameter such as advance ratio. A typical plot of the 
aerodynamic coefficients as determined by the pressure distribution is 
shown In figure 7 where the data of table 7 have been plotted. From 
plots such as those shown In figure cross plots can be made to obtain 
the variation of the aerodynamic coefficients with angle of attack or 
Mach number. ■ 

Noimal force .- The variation of noimal-force coefficient with angle 
of attack and section Mach number is shown In figure 8 in the form of 
normal-force carpets for each station at each blade angle tested. The 
values of critical Mach number shown in figure 5(a) have also been 
Included in figure 8 as dashed lines. 

A comparison of the propeller test data with two-dimensional wind- 
tunnel data for the same airfoil sections Is shown in figure 9» The 
tunnel data were obtained by cross -plotting the data of reference 9 which, 
for these comparisons, have been corrected for tunnel-wall interference 
by the method described in reference 10. In figure 9(a) the data are 
compared as plots of normal-force coefficient against angle of attack 
for several values of Mach number for each radial station. Comparison 
with two-dimensional data shows the effect of the radial position of 
the sections on the lift-curve slope. 

For the sections Inboard of the x = 0.70 station the lift-curve 
slopes for the Po.75R - ^5° case agree well with the slopes of the 
two-dimensional data. For sections outboard of the x = 0.70 station, 
however, the slopes of the curves for the propeller data become less 
than the slopes of the two-dimensional data. This effect increases as 
the tip sections of the propeller are approached. 

On the inboard sections, however, where the lift-curve slopes agree 
fairly well, there are differences between the two-dimensional data and 
the propeller data In the values of lift coefficient for given values of 
angle of attack. The differences in the data for the inboard sections 
appear to .vary with Mach number and are evident as a shift in the angle 
of attack for zero lift. Lock's equation 
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shews that for zero lift coefficient the computed value of the induced 
angle is zero. It therefore appears that the differences between the 
propeller data and the two-dimensional data are partly due to changes 
in the propeller- section aerody nami c characteristics from those charac- 
teristics' of two-dimensional data. For the furthermost inboard sta- 
tion (x = 0 . 30 ) much of the change may be traced to the effect of the 
blade spinner juncture cel the section characteristics, but for the 
other stations the differences are probably caused by the effects of 
the Mach number gradient along the blade radius, the effects of the 
outboard flow of the boundary layer on the blade caused by centrifugal 
action, three-dimensional relieving effects near the blade tips as 
described In reference 1, and the influence of high blade solidity an 
the lifting-line concept. 

Further evidence of the differences between propeller section data 
and two-dimensional data are shown in figure 9(b) where normal-force coef- 
ficient has been plotted against Mach number for several values of angle 
of attack for the two blade-angle settings investigated. Tunnel data have 
been plotted in figure 9(b) as was done in figure 9(a) • In. the case of 
the data obtained at Pq = 45°, the effects of the tip relief are 
clearly shown In the increase of the value of Mach number for lift diver- 
gence over that of the t unn el data for the tip sections. Outboard of the 
-0.7R station the difference becomes greater as the tip of the blade is 
approached and, in addition, the value of normal-force coefficient at lift 
divergence becomes considerably less for positive angles of attack and 
becomes greater for negative angles of attack. For the 0.6R station the 
value of Mach number for lift divergence is in close agreement with the 
values for the tunnel data although the value of normal -force coefficient 
at lift divergence Is considerably lower than the values for the tunnel 
data. 


In the P Q = 30° case, the point of lift divergence is practi- 
cally Indefinable and in some cases the value of Mach number for the point 
which might be called the lift -divergence point is lower than the value of 
the critical Mach number. (See fig. 8(d) .) Furthermore, In the lower 
Mach number range in many cases the value of normal-force coefficient 
increases with decreasing Mach number. The reason for the variances in 
the general shape of the curves with the familiar patterns of airfoil 
data is not definitely understood but contributing factors include a 
Bteeper Mach number gradient, greater radial bound ary-layer flow, and a 
greater variation of section angle of attack along the span of the blade 
than for the Pq yjR = 45° case. These factors become evident with an 

Inspection of figure 3 where in order to maintain a given section Mach 
number and angle of attack when the blade angle is reduced It Is neces- 
sary to increase the rotational speed. 

The change In the angle-of -attack variation along the span due to a 
blade-angle change can be seen in figure 10. Figure 10 presents the 
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variation of section nominal angle of attack along the blade radius 
together with the blade loading from the pressure measurements for two 
values of advance ratio. The values of advance ratio have been chosen 
so that the value of nominal angle of attack for both blade -angle cases 
is the same at the x = 0.70 station. Changes in the spanwise angle-of- 
attack variation will cause changes in the blade loading as indicated in 
figure 10 where it is shown that when compared to the ideal Betz loading 
the loading for the 0 q. 75R = 30° case is further from the ideal than 

the Pq. 75R ~ ^5° case. In general, the agreement between the experi- 


mentally determined propeller loading and the ideal loading is good for 
the outboard stations (outboard of the x = 0.60 station) for the low- 
speed conditions shewn in figure 10, but for the inboard stations the 
data obtained at a blade angle of 30 ° shoy considerable deviation from 
the ideal loading. At the higher value of advance ratio the bumps in 
the loading curves are due to the small values involved In obtain- 
bc n 

ing j - — r . Since the Lock -Goldstein calculation of the induced 

' Cn Jo.7R 

angle of attack Is based cm the assumption of an ideal Betz loading, 
the differences between the = 30 ° data and the = 45° data 

may be partly attributed to the absence of the Ideal loading for the 

P- = 30° case. The calculated values of the induced angles of 

U. (Pit 


attack for the Pq. 75R = **5° case, however, should be in close agreement 


with those actually obtained in the tests due to the nearly Ideal loading. 
The difference between the Pq. 75R = ^5° data and the two-dimensional data 


may therefore be attributed partly to limitations of existing theory for 
the tip sections and partly to inherent differences between the aero- 
dynamic characteristics of a propeller section and a two-dimensional 
airfoil section. 


Differences in the section aerodynamic characteristics are especially 
evident at high section speeds. As an illustration, figures 11 and 12 
have been prepared. In figure 11 the critical Mach number and the value 
of Mach number for lift divergence from the propeller pressure data have 
been compared with the theoretical critical Mach number and the lift- 
divergence Mach number from two-dimensional data for two propeller sta- 
tions. As might be expected, the agreement between the curve of critical 
Mach number for the propeller and the two-dimensional theoretical data Is 
good for moderate values of normal-force coefficient between approximately 
0.30 and 0.55 fo r the x = 0.70 station, but the difference between the 
curves of critical Mach number and Mach number for lift divergence is a 
little greater for the two-dimensional data than for the propeller data. 
For the x = 0.95 station, where the effects of the propeller operation are 
more pronounced, the agreement between the critical Mach number curves is 
not so good as for the x = 0.70 station; the delay in Mach number for 
lift divergence above the critical Mach number is considerably increased 
over that for the x = 0.70 station and over that of the two-dimensional 
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data. It therefore appears from figure 11 that the aerodynamic charac- 
teristics of the tip section are less like the two-dimensional data than 
are those characteristic of the stations farther inboard. The effect 
caused by the radial position of the section in the blade is shown in 
figure 12 where the difference between the section critical Mach number 
and the Mach number for lift divergence is plotted against radial station 
From figure 12 it is evident that, as the tip portion of the blade is 
approached, the spread between the values of helical Mach number where 
the local value of Mach number reaches unity- and the value for lift diver 
gence becomes greater. This phenomenon occurs in spite of the fact that, 
as the tip portions of the blade are approached, the sections became 
thinner and have lower design lift coefficients, (see fig. 2). The 
results shown in figures 11 and 12 indicate that either the induced flow 
at the propeller has not been accurately determined or that the aerody- 
namic characteristics of propeller sections are not the same as those of 
two-dimensional airfoils . It is highly probable that both conditions 
exist simultaneously for the propeller. 

Figure 12 has been determined from the data presented in figure 8 . 

If the data points "were plotted In figure 12 it would be noted that the 
points are scattered. The scattering of the points is probably due to 
errors in the determination of the section critical Mach numbers; these 
errors were unavoidable because of the lack of pressure tubes near the 
leading edge of the sections . The curves of figure 12 have been 
faired conservatively, however, and if the trends shown are in error 
they show less divergence for the tip sections than act ually occurs . 

Section moment .- Section moment coefficients measured about the 
quarter-chord point are presented in figure 13 as plots of moment coef- 
ficient against normal-force coefficient for a range of section Mach 
number. The moment coefficients presented are a result of the action 
of the section normal force and do not include the effects of the section 
chordwise force which were found to be negligible. 

Figure 13 shows that no abrupt changes in section pitching moment 
occur as the Mach number is increased through the transonic range. The 
values are negative (therefore, the blade angle tends to reduce) over 
the entire range of operation and tend to become more negative as the 
section Mach number is increased. Only on the inboard sections where 
the sections are relatively thick does the moment coefficient approach 
a value of zero and tend to become slightly positive. In general, given 
values of moment coefficient determined from the propeller tests occur 
at higher values of Mach number than shown by two-dimensional data. For 
example, in figure 13 (h) for the x = 0-75 station the average value of 
moment coefficient for =0-70 Is about the same as that given in 
reference 9 for M = 0.30 and the value for =1.0 in figure 13(b) 
is about the same as that for M = 0.70 in reference 9 . This shift 
to higher Mach numbers for the moment coefficients is to be expected 
since it is in agreement with the results found for the normal- force 
data. 
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Section pressure drag . - The pressure drag coefficients for the pro- 
peller sections are presented In figure l4 plotted against section Mach 
number at constant values of section angle of attach. Fran figure 3 the 
pressure drag coefficient is obtained as 

c^ = Ch sin + c c cos cc^ 

From results of wing tests the values of pressure drag coefficient 
at zero angle of attack should be close to zero in the subcritical speed 
range and in no case should they be negative as shown. The reason for 
the negative values in the critical speed range is believed to be largely 
due to the lack of precision in the determination of the induced angle, 
since the values of drag obtained from the pressure distributions are 
dependent upon an accurate knowledge of the angle of attack. 

The values of drag coefficient presented in figure l4, in same 
instances, appear to be too large at the higher angles of attack and to 
decrease too rapidly with increasing Mach number in the lower Mach number 
range (for example, see fig. l^(b) x = 0.70) . The results may have been 
altered if more tubes had been installed near the leading edge of the 
blade sections . If the suction pressures on the blade sections at high 
angles of attack had been known and accounted for, the values of c c 
might have been more negative and the drag coefficients smaller. 

At supercritical values of Mach number, the pressure peaks tend to 
be reduced or wiped out entirely with the result that the negative portion 
of the thicknesswise pressure distributions is reduced and the values of 
drag are larger. Therefore, the values of pressure drag coefficient are 
believed to be inherently more accurate in the supercritical, range than 
at the lower speeds. The rate of increase of drag coefficient with 
increasing Mach number Is believed to be reliable although the absolute 
values are admittedly not precise. 

Part of the phenomenon may also be caused by the effects of a Mach 
number gradient along the blade, centrifugal boundary-layer flow, three- 
dimensional relieving effects, and the influence of the blade solidity on 
the lifting-line concept since the odd shape of the curves is much the 
same as that shown in the values of normal-force coefficient In the lower 
Mach number range of operation. As pointed out previously, no complete 
explanation of the phenomenon Is evident at present. 

When compared with values of drag coefficient from wind-tunnel tests, 
the values of Mach number for drag divergence for the inboard sections 
agree well with the values obtained from the tests of two-dimensional 
models, but for the outboard sections, the values obtained from the pro- 
peller tests are higher than the values obtained fran wind-tunnel tests. 
The increase In the value of Mach number for drag divergence is In 
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agreement with the results obtained for lift- divergence Mach number 
from the analysis of the normal -force data. 

In order to obtain realistic values of drag coefficient over the 
entire speed range the propeller data in the supercritical speed range 
may he combined with two-dimensional data. This combi n ation can be 
accomplished by shifting the entire propeller drag curve in the positive 
direction until the m inimum value of drag coefficient is equal to a 
reasonable value of friction drag. This friction -drag value can be 
assumed. The two-dimensional data can be connected to the propeller 
data by fairing a suitable curve. The value of minimum drag coeffi- 
cient will occur in most cases at a value of Mach number which Is very 
close to the value of Mach number for drag divergence. 

Drag coefficients have been obtained as described above for the 
x = 0.80 station by assuming a value of friction drag coefficient 
of 0.004 and are presented in figure 15 . Results of drop tests 
(references 11, 12, and 13 ) have been plotted on the -curve for 0° angle 
of attack. The magnitude of the drag coefficients obtained from the 
propeller tests is in line with the results of the model tests at sonic 
velocities when it is considered that the propeller section is a cam- 
bered section and is carrying a lift load ^ c n = 0 . 09 ) and the three- 
dimensional models are of zero camber. The point of drag divergence 
for the propeller data occurs at a value of Mach number that is between 
the values for drag divergence for the three-dimensional drop-test 
* models and the two-dimensional models. 

Lift-drag ratio .- By the use of the drag data presented in figure 15, 
values of section lift-drag ratio have been computed and are presented in 
figure 16 as plots against section Mach number for several values of 
normal -force coefficient. At a section Mach number of 1.0, a maximum 
value of lift-drag ratio of about 6.0 was obtained at a value of normal- 
force coefficient of 0.4. Because of the power limitation of the dyna- 
mometer, higher values of normal-force coefficient could not be attained 
In this speed range. The trend of the curves, however, indicates that 
the maximum value of z/d at Mach number 1.0 would probably be attained 
at a value of normal-force coefficient in excess of 0.40. In the sub- 
sonic range of Mach number the maximum value of lift-drag ratio occurs 
at a value of nozmal-force coefficient between O .65 and 0.70; this value 
Is in good agreement with values obtained for two-dimensional model data. 
The value of Mach number for maximum Z/d, however, is higher than that 
value obtained in tunnel tests because values of Mach number for lift 
divergence and drag divergence are hi gh er for the propeller data. At 
values of Mach number in the low-supersonic range the values of Z/d 
determined from the propeller test agree well with theoretical values 
as shown in reference l4. 

Elemental thrust .- Values of elemental- thrust coefficient have 
been computed from the section aerodynamic characteristics obtained 


W 


20 


NACA RM L50H03 


from the surface pressure measurements by the equation 

C V = ^~T ( Cn COS ^ - c c si * Px) 

These results are compared in figure 17 with values of elemental- 
thrust coefficient obtained from propeller slipstream pressure 

measurements . The agreement between the two methods of obtaining 
elemental thrust is good at lew speeds where shin friction is relatively 
small except at the inboard station where the flow over the propeller 
spinner may have affected the wake-pressure measurements. 

Values of elemental-thrust coefficient have been computed by con- 
ventional strip-theory methods as described in reference 2 by using 
the two-dimensional section data of reference 9 for three values of 
advance ratio. The computed points are plotted on the curves of 
figure 17(b) for a blade angle of 30° at 1350 rpm. These conditions of 
operation represent the highest speed range of section operation for 
which tunnel data are available at present. The agreement between the 
three methods of obtaining values of section thrust is excellent for 
all except the two most inboard sections where the thrust coefficient 
obtained from the wake measurements appears to be low. This discrepancy 
may be due to an outboard shift of the wake caused by the dynamometer 
body. 


As a check on the feasibility of using the data obtained frem the 
present tests as design data, or to predict the thrust grading curve 
of a propeller, the elemental thrust of the sections has been computed 
for operating conditions other than those at which the data were obtained. 
A rotational speed of 1600 rpm was chosen and the data presented in 
figure 8 were used in place of the usual two-dimensional airfoil data in 
the conventional strip- theory method. Ihe normal-force coefficients 
obtained from the tests at a blade angle of t 5 ° at the 0 . 75 R statign 
were used in the strip- theory method for computing the P 0 . 75 R = 30 case, 

and the Pq = 30° data were used to compute the thrust for the case 
of operation at Pq 7 ^ = ^5°. Although both blade-angle cases were 

computed for a rotational speed of 1600 rpm, the data used were not 
necessarily obtained at 1600 rpm. The values of thrust coefficient 
computed in this way are shown as squared points in figures 17 (c) 
and 17 (h) for a rotational speed of 1600 rpm for Po. 75 R “ 30 ° and 

^0.75R = ^5°- The agreement of the ccmpjuted points with the experi- 
mental data is excellent. These comparisons show that although there 
are differences between the airfoil data obtained on the operating 
propeller and two-dimensional airfoil data, the calculation of pro- 
peller thrust is relatively insensitive to the differences. The 
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preceding analysis, indicates however, that at higher speeds a more 
extensive theory is -needed and also a different type of airfoil data 
than that which is conventionally used in propeller analysis . 


COKCLUSIOKS 


Hie results of the investigation to determine the aerodynamic 
characteristics of the airfoil sections of an operating propeller 
blade lead to the general conclusion that a further refinement of 
existing theory is needed to determine the induced^ flow field at the 
propeller more accurately, especially for high section speeds or 
nonoptimum loadings . 

Analysis also leads to the conclusion that there are differences 
between propeller section aerodynamic characteristics obtained fraa an 
operating propeller blade and those determined from wind-tunnel tests 
an two-dimensional models . 

The results of the tests also led to the following specific 
conclusions : 

1. The distribution of the pressures over the propeller sections 
qualitatively resembles those obtained in two-dimensional tests of wing 
sections in the same angle of attack and Mach number range. 

2. The experimentally determined critical speeds of the propeller 
sections agree reasonably well with theoretically determined values 
for an inboard statical but for sections near the blade tip the lack of 
agreement indicates that section characteristics are not like the 
characteristics of two-dimensional sections . 

3. Comparison of the propeller data with two-dimensional data 
showB that the slope of the lift curves for the propeller sections 
decreases progressively toward the propeller tip. The variation of 
angle of attack for zero lift with Mach number for the propeller sections 
also differs from the variation for two-dimensional tests. This 
difference does not appear to be affected by the radial position of the 
blade sections. 

It. The value of Mach number for lift divergence agrees with the 
values from two-dimensional data for the inboard sections . Chi the 
outboard sections the values from the propeller tests are higher with 
a maximum difference for the section nearest the tip. The values of 
lift coefficient at lift divergence for given angles of attack are 
lower than values from two-dimensional tests for positive angles of attack 
and greater for negative angles of attack. The point of lift divergence 
is indefinable for the Pq. 75R = 30° case^^ 
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5. In general the data obtained at Pq. 75R = agree better with 

two-dimensional data than that obtained at Po.75R = 30° • The differences 

between the propeller data may be attributed in part to the lack of the 
ideal loading for the P Q = 30° case and in part to a greater Mach 

number gradient and radial boundary- layer flow for the p Q = 30 ° case. 

6. The differences in Mach number Increment between the value of 
critical Mach number and the value of Mach number for lift divergence 
between the two-dimensional data and the propeller data obtained 

at P 0 . 75 R = ^5° suggest that the aerodynamic characteristics of the 
propeller sections are different fran those of ^wo-dimensianal sections. 

7 • The pitching-moment coefficient of these particular propeller 
sections about the quarter-chord point Is negative (therefore, the 
angle of attack, tends to reduce) over the speed range covered and shows 
no abrupt changes with Mach number in the transonic speed range. In 
general, given values of moment coefficient determined from the propel- 
ler data occurred at higher values of Mach number than are shown by 
two-dimensional data. 

8. The values of drag coefficient obtained are not precise but the 
shape of the curves of drag against Mach number is believed to be reliable 
in the critical and supercritical range of Mach number. The values of 
Mach number for drag divergence show the same shift to higher values for 
outboard sections when compared with two-dimensional model data as do 
the values of Mach number for lift divergence. 


Langley Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Langley Air Force Base, Va. 
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TABLE I 


SECTION DESIGN CHARACTERISTICS FOR THE 
NACA 10-(3)(08)-03 PROPELLER BLADE 


Radial 

station, 

x _ r 
X R 

Section 
chord, h 

(ft) 

Design lift 
coefficient, 

C 7 

L d. 

Thickness 

ratio, 

h/h 

Section 

twist, 

3 - 3o.75R 

(leg) 

a 0.30 

0.931 

0.143 

0.130 

23.45 

.45 

.829 

.228 

.1085 • 

13-93 

.60 

.727 

.282 

.0905 

6.25 

• TO 

.657 

• 297 

.0800 

1.98 

.75 

.623 

.300 

.0745 

0 

.80 

.589 

.295 

.0695 

-1.82 

.85 

•555 

.282 

.0643 

■-3.52 

•90 

.520 

.252 

.0577 

-5.12 

.95 

.473 

.203 

.0476 

-6.67 


a Data for x = 0.30 station presented for Pq.T5R = 30° 


only. 









tabix 2 ,- hucssohi casmcions ahd AmrowAMic chakactskisitcs or ab 
haca i6-(i.43)(i3.oo) Mar fiiM Buua Bscncsr (i - 0 . 30 ) 


(a) H - 11*0 rf*; 


0.696 

.192 

16.32 

.02 

6.07 

1.3661 


0.754 

0.847 

0.944 

1.041 

1.160 

I.251 

1.353 

1.472 

1.417 

1.303 

1.207 

.195 

.212 

.225 

.239 

•253 

.270 

.284 

.305 

.294 

.278 

.2fi2 

16.81 

10-83 

7.71 

*■92 

1.85 

-25 

- 3.34 

- 4.61 

-3.61 

-1.36 

-.76 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

4.63 

3.55 

2.63 

1.87 

1.18 

• 79 

.30 

-.06 

,06 

.46 

.87 

1.0512 

.8323 

.6366 

.4645 

.3033 

.2073 

.0789 

-.0177 

.0134 

.i2ca 

.2248 

-.< 2.43 

-.0049 

.0002 

-,0003 

.0104 

-,0294 

-. 048 e 

-.0630 

-.0609 

-.0435 

-.0265 

-.0771 

-. 0*94 

-.0344 

-.0186 

-.0183 

-.0116 

-.0002 

-.0010 

-.0079 

.0022 

-.00a 



Fressure coefficient, F 


1.011 1.013 

-2.070 -1.500 
-1.906 - 4.404 

a '- 1.572 *- 1.203 
- 1.063 -.905 

-.812 
-.692 
-.612 

-.286 
*^.137 
-.037 



1.010 

1.021 

1.024 

-.299 

.237 

•375 

-.346 

-.094 

.128 

-.375 

a— . 2&7 

*'-.125 

-.441 

-.323 

-.225 

-.419 

-.323 

-.248 

-.405 

-.336 

-.284 

—.412 

-.363 

-.320 

-. 4 e 6 

-.395 

-.378 

-.412 

-.395 

-.396 

-.302 

-.317 

-.337 

-.099 

-.126 

-.178 

.097 

.044 

-.019 

-.048 

-■323 

-.625 

*-.113 

*w. 3 H 

.524 

-.157 

-.284 

-.402 

-.164 

“-.263 

-.325 

“-.176 

-.251 

*-.298 

-.194 

-.244 

-.284 

-.201 

-.231 

-.272 

-.215 

-.224 

-.237 

-.178 

-.179 

-.166 

-.077 

-.047 

-.025 

.047 

.096 

.122 

.1 77 

.228 

.223 

.365 

.302 

.275 






1.016 1.013 

-.702 -1.219 
-.690 -J..O76 
4 -. 661 *-,914 
-.597 -.757 

-.653 
-.579 
-.532 
-.448 — .H^U- 

-.Hit -. 1(29 
-.263 -.2*9 
-.030 -.025 
.079 I .120 


.279 -351 

a .120 .210 

-.003 .U? 

-.055 -031 

-,106 -.016 

-.130 -.071 

-. 16 * -.118 

-.189 -.166 

-.180 -.175 

—.114 -.137 

-.030 -.081 

.070 -.005 

.2fe .106 



0.898 0.795 0.7*0 0.60.7 
.215 .202 .197 .itti 
9,17 12.63 14.64 19.57 
.02 .02 ' .02 .02 
2.88 3.85 4.88 6.44 

.6839 .8827 1.1045 :i.3877 
-.0046 -.0176 -.0151 .0040 
-.0435 -.0514 -.0875 -.129 9 


1.010 

-e.204 

-2.088 

-1.384 

- 1,084 



1.010 1.008 
-3.835 -4.275 
-3.710 - 4.264 
-1.78! - 3.877 
-1.182 -1.436 
-.938 



a . 5*7 .955 

.422 .600 .723 

.318 .450 .527 

.183 ■ .300 ,357 

.089 .174 .234. 

.017 .093 .149 

-.0*6 0 .052 

-.097 -.069 -.034 

-.139 -.127 -.096 

-.118 -.115 -.107 

-.076 — ,104 -.096 

-.015 -.046 -.083 

.105 .032 .064 


"Wire! -*»lw. 
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IABLK 2.- ERK3DBS OODUCIWia JfflD ASKWIWKIC CHAR 
HACA 16-{1>3)(13.00) HiOPEUZH BLAM saKEK* (i » 0 


0>) < * 1350 n*, p 0 i75a . 29. 3a 0 


J 

*x 

“s' 

op 

»1 

°n 


0.697 

.237 

l6.eB 

i'M 

1.2633 

-.0020 

-.0273 


,oiv 
030 
,050 
ha 6 
536 

oiV 

839 




359 

392 

263 

191 

069 

ova 

108 

126 

1V3 

143 


0.7(6 

0.836 

0.930 

0.993 

1.09? 

1.16V 

1.233 

1.355 

1 .VV 2 

1.U3 

.239 

.237 

.210 

,ei 6 

.29V 

,308 

. 32 V 

. 3*3 

. 35,7 

.331 

13.28 

11.19 

8 ,lV 

6.21 

3. Vo 

1.78 

-.32 

- 2.39 

-V .03 

- 3-33 

.03 

.03 

.03 

.02 

.02 

.02 

,os 

.02 

.02 

.02 

4 .aV 

3.60 

2, 80 

2.30 

1.36 

1.17 

.71 

.28 

.06 

.02 

.9708 

.8398 

.6738 

.5639 

•3983 

.2983 

.1832 

■0739 

.0161 

,006V 





.0002 

lEsilE 

-.0326 

-.OV 33 

-.060* 

-.0388 




EE 

-.0203 

-.oei 3 






Pressure oosffioisort, 7 


i.oiv 

1.017 


EEH 

EE3 

i.oev 

1,027 

SWT71 


1.031 

- 2.988 


-2.-637 

-1.279 

-.B 73 

—638 

-.187 


R9 

.219 

-€.988 

-rl.oijt 

-1.390 


-.829 

-.996 

-.301 


IteSa 

.061 

-1,299 

-i,4l6 



-■!°£ 

-.996 

-.339 

-.199 

-.060 

-.093 

•-.813 

-.980 

- 1.078 

-&T7 


=* 

-.608 


~.Vo6 
— ,VlT 

-.293 

-.329 


-,eVs 

-.288 

-.Via 

"-.298 

eg 


®- t SV3 

-.616 

cil 

cl 

-,406 

^.415 

-.338 

"■-.368 

■C3B- 

-.319 

*-.396 

-,21V 

-.96V 

-.377 

-«7 

-,W3 

-.V 92 

-. V 32 

-.391 

-.383 

-.39C 

-1?8 

-.*68 

-.990 

-Aid 

-.387 

-.V17 

-.V 27 

-391 

-.392 

-,Voi 

-.oSv 

-.323 

-.313 

-.231 

-.220 

-.273 

-.307 

-.293 

-,326 

-.'333 

.038 

-.193 

-.162 

HE1 

,017 

-.037 

-.ul 

--U3 

EE1 

-.136 

.159 

-.09& 

-. 07 V 

.043 

,1V0 

,ils 

.078 

.069 

fgg] 

-.003 


. 63 V 

.653 

.577 

.379 

.177 

— . 0 B 3 

-.291 

-568 

-.527 

|i 

.617 

.vw 

-38S 

.226 

.099 

-■ 13 V 

-.276 

-.V 38 

-.V 60 


•393 

.232 

.199 

.078 

-.048 

-.173 

-.267 

-.388 

-.37V 

.6?o 

.239 

■ESI 

•092 

,0U 

-.099 

-.179 

-.228 

-.317 

-.310 


•127 

,01V 

.ou 

-,ow 

-.130 

-.199 

. --23T 

-.3** 

-.301 

.VV8 

■0V7 

-.092 

-.ow 

-.o&r 

-.138 

-.206 

' -.233 

—.202 

-,27V 

.372 

-.023 

-.m 

-.099 

-,12V 

-.161 

-.217 

-.833 

-.273 

-.863 

.278 

-.098 

-.177 

-. 1 V 6 

-.160 

-, 20 V 

—.222 

-.218 

-. 2 V 3 

-.2V7 

.24* 

-.139 

-.191 

-.160 

-.19V 

-.181 

-.199 

-.180 

-.179 

-.17? 

,S£b 

-.130 

-,18V 

-.118 

-.106 

-.112 

-.080 

-.030 

-, 03 V 

—.04o 

. 2 J 5 

—UJV 

-.IV 7 

-.078 

-.032 

-.01V 

.062 

.098 

.121 

.115 

.878 

-.030 

-.009 

-.009 

,QV0 

.O 83 

.193 

.236 

,231 

.228 

.36V 

.093 

,oBV 

.l&T 

,323 

,V27 

A 76 

.vac 

.31* 

.313 



NACA KM L50HQ3 





































Lover surface Upper eurface 


tabus 2.- ma gma cOEmciEnB ahd aerodikahic CEARAC'cntrancs or ai 
HACA l6-(l.H3)(13.00) EROmim BLAU* EScnOf (x = O-IQ) - Contlanod 


1600 rja; P 0-T58 . 29.32°. 


-.0202 -.0125 -.0022 .0015 -.0025 -.0107 -.0330 


1.H1H 

1.35H 

1.30H 

.hit 

.H03 

.39H 

-3-53 

-2.39 

-1.36 

.03 

.03 

.03 

0 

.21 

>7 

-.0010 

.0561 

.1236 

-.0625 

-.05H7 

-.OH25 

-.0026 

-.0060 

-.0002 


.215 

1.135 

1.067 

0-995 

O.919 

0.856 

.376 

.363 

.3H7 

.333 

.317 

.30S 

.58 

2.36 

H.21 

6.21 

8.51 

10,6i 

.on 

.OH 

.OH 

.OH 

.OH 

.OH 

.85 

1.25 

1.6H 

2.19 

2.75 

3.33 

,22pS 

.318& 

..HO03 

• 536H 

.6583 

.780H 

-.0337 

-.cao6 

.0011 

-.0007 

-.005H 

-.0099 

-.0015 

-.Q1H5 

-.0195 

-.0271 

-.0316 

-.0382 



NACA RM L50H03 























Upper surface 



2MBLK £.- I5S330ES COimCJJSHB W> AffiCOHAMIC CHAEACmaaTICa OT A)f 
KACA X 6 -(l.li 3 )( 13 , 00 ) IHOFKLLER BUM® BBCTIOK (i - 0.30) - Continued. 


(fl.) IF = 2000 ijb; P 0i7W - 09.32°, 



NAjCA EM L50H03 





























IABLB 2.- FHSBSUKH COBPTCXESTe AHD AfflOEmMIC CHAHACIHHaiTDS OF AM 
BACA 16-(1.43)(13.CI0) IBOimSE 1UUJI SBCTI05 (i * 0.30) - Caceludjed 


UJ 

o 


(a) K - 2160 TOO.; ^ - 29-32° 


1.196 

.906 

1.01 
.0 6 
1.02 
.2627 
-.0H8 
—.0176 

1.252 

.920 

-.26 

.06 

.69 

.1802 

-,019l 

-.01*10 

1.317 

.537 

-1.64 

,06 

.27 

,0702 

-.0323 

-.0135 

1-375 

.551 

-e.8o 

.06 

.01 

.0032 

-.0358 

-.0120 

1.410 
.568 
-3.62 
.06 
-.16 . 
-.0423 
-.0424 
-.0114 

1.365 
.550 
-c.61 
.06 
-.04 
-.0096 
— ,Q4o4 
-.OO89 

1.346 

.546 

-2.23 

.06 

.13 

.0334 

-0365 

-.0079 

1.288 

.528 

-1.04 

.06 

.43 

.1129 

—0278 

-.0028 

1.214 

•511 

.59 

.06 

.02 

.2121 

-.0168 

-.0022 

1.165 

.498 

1.74 

.06 

1.10 

.2015 

-.0023 

-.0057 

1.095 

.477 

3.49 

.07 

1.5S 

.3833 

.0003 

-.0119 

I.055 

.468 

4.54 

.07 

1.84 

.4593 

-.0022 

-.0168 




Pressure coefficient. 

P 






1.069 

-.601 

-5& 

-.517 

-.310 

-•507 

-.1*90 

—.165 

-.296 

-.033 

.129 

1.069 

-.377 

— .It06 

-.392 

-.1*37 

-.403 

-.472 

-.465 

-.306 

-.052 

.124 

1.074 

-.165 

-.226 

-.257 

-.335 

-.412 

-.419 

-.437 

-.464 

-.300 

-.056 

.132 

I.O78 

,011 

-.070 

-.150 

-.291 

-.360 

-.384 

-.421 

-.458 

-.460 

-.323 

-.063 

.113 

I.083 
.U3 
,024 
-.078 
-.230 
-.322 
-.355 
-.390 
-.446 
—.455 
- 330' 
-.094 

.101 

I.O78 
.076 
-.016 
-158 
-306 
-373 
■ -395 

::££ 
— 4tS- 
-.340 
-.094. 
.093 

I.O76 

.068 

=3 

-331 

-3&r 

-.405 

-.429 

-.476 

-468 

-325 

-.076 

.110 

1.071 

.031 

-.172 

-'.WA 

-.442 

-.464 

—477 

-.461 

-309 

-.056 

.122 

I.O67 

-46? 
—518 
-518 
' -495 
-.498 
-.493 
-46a - 
-298 
— 04d 
.120 

1.063 

-.370 

—560 

-588 

-.563 

-.567 

-.526 

-.510 

-.501 

-459 

-.202 

—012 

.131 

I.058 

-.647 

-58e 

-556 

-537 

-.459 

-265 

.002 

.106 

1.056 

-.908 

-.766 

-.690 

-.612 

-569 

-535 

-.448 

-253 

.001 

.080 

.044 

-.117 


-.484 

~,6ii 

—506 

-.410 

-.224 

— Oil 

.148 

.311 

.423 

*>-.070 

*-.180 

—.281 

«-.44l 

-.901 

-.404 

-.410 

-.276 

-.126 


.104 

.216 

-.13k 

-.216 

.-.285 

-.300 

-.430 

-393 

12E&I 

—265 

—162 

-.074 

.017 

.088 

-.163 

-.222 

—.276 

-.340 

-375 

-352 

EEffl 

-.256 

-.101 

-.113 

-045 

.oofi 

-.202 

-.21*7 

-.207 

—.340 

-.367 

-352 

-323 

-.274 

-.213 

-.163 

-.106 

-.061 

-.216 

-.256 

-.205 

-.327 

-.346 

-.336 

-.312 

—274. 

—.220 

-.183 

-.140 

—102 

-.239 

-.269 

-.29a 

-.321 

-336 

-334 

—312 

-203 

-.246 

-.214 

-.187 

-.154 

-.277 

-.293 

-.304 

-.321 

-.328 

-.334 

-.319 

-.300 

-.279 

-254 

—239 

-.214 

-.23* 

-.243 

-.235 

-.241 

-.241 

-256 

-.246 

—241 

-.235 

—222 

-.223 

-.208 

-.130 

-.124 

-.105 

-.097 

-.086 

-.107 

-.105 

-111 

—124 

-131 

-.147 

-.146 

-.006 

.010 

.046 

.060 

.070 

.050 

.051 

.034 

.007 

-.012 

-.053 

-.072 

.117 

.143 

.162 

.165 

a .l95 

.159 

.166 

• l s° 

.132 


.033 

-.004 

.336 

•37** 

-30e 

.371 

.400 

.401 

.402 

.383 

•356 

.327 



.296 

.228 


•ftirad toIoo. 
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tabu: 3.- raftBUKi ccnrianrs m> akoethakic cHAtucmasrics eg ah 

KAOA 16 — (S .38) (10.8J) HHJESLISB BLAIS 9ECMIOH (r - 0.4?) 


(a) H - 1140 nm ) p n 



0,702 

0.788 

0.834 

0.949 

1.050 

1.158 

1.239 

1.359 

1.472 

1.409 

1.318 

1.203 

1.108 

1.004 

0.901 

0.813 

0.743 

.258 - 

.266 

.273 

.'286. 

•B97 

.311 

..324 

.337 

.356 

.347 

.336 

.318 

.304 

,278 

.276 

.273 

.262 

16.87 

14.1J 

12.14 

9.41 

6.68 

3.96 

1.59 

-.59 

-2.87 

-1.62 

.29 

2.88 

3.19 

7.90 

10.77 

13.38 

15.56 

.08 

.06 > 

.07 

.07 

-err 

.07 

.07 

.07 

.07 

.07' 

.07 

.07 

.07 

■07 

.07 

.07 

.08 

4.93 

3-99 

3.45 

2.79 

2 .86 

1.66 

1.20 

.65 

.07 

.22 

.69 

1.00 

■1.30 

2.32 

2.90 

3.65 

4.49 

1.3132 

1.0641 

.9512 

.7873 

,6484 

.4832 

.3381 

.1970 

.0219 

.0683 

.2069 

■ .3160 

.4337 

.6610 

,8069 

.9976 

1.2063 

-.0740 

-.0280 

-.0017 

-.C046 

-.010B 

-*0131 

-.0323 

-.0316 

-,0674 

-.0648 

-.0387 

-.0482 

-.0364 

-.0188 

-.0130 

-.0047 

—.0206 

-.0912 

-.0635 

-.0021 

-.0360 

-.0444 

-.0449 

-.0303 

-.0180 

.0061 

-.0041 

.0026 

.0033 

.001(4 

-.0348 

-.0384 

-.0796 

-.1C01 


Braawra ooaff ieiairt, P 



LO 
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TABLE 3.- PRESSURE CCBmCIMrS AND AERODYNAMIC CHARACTERISTICS Of AN 
NACA l6-(2. 28) (10.85) HSOPELLgR BLAIS SECTION (1 - 0.45) - Continued 


(b) N - I350 rjfflj f) 0i73R - 29.35°. 


1.3697 1.1570 
-.0743 -.0650 


0.846 

0.934 

1.005 

1.103 

1.178 

1.270 

1.362 

1.467 

1.410 

1.326 

.331 

.345 

•353 

.370 

.381 

.393 

.405 

.425 

.413 

.400 

12.38 

9.84 

7.88 

5-32 

3.47 

1.34 

-.65 

-2.77 

-1.63 

.11 

.10 

.10 

.10 

.09 

.09 

.09 

.09 

.08 

.09 

.09 

3.65 

3.16 

2.50 

1.90 

1.43 

.93 

•53 

, 1 k 

.27 

.63 

1.0065 

.8880 

.7114 

.5505 

.4200. 

.2752 

.1587 

•04l8 

.0830 

.1884 

.oou 

-.0044 

-.0157 

-.0162 

-.0247 

-.0390 

-.0573 

-.0668 

-.0683 

-.0616 

—,0921 

-.0793 

—0523 

-.0358 

—0237 

—.0059 


.0057 




Pressure coefficient, P 



1.219 1 

.3 86 

2.52 4 

.09 

1.06 1 
.3129 
-.038? - 
-.0077 - 



.873 .812- 
.707 *.647 
.473 .40 9 


.142 .114 

.079 .063 

.001 -.002 

-.038 -.039 

-.038 -.020 

-.029 -.002 

.031 .063 

.233 .856 



.497 .298 

‘.336 *.158 
.173 .053 
.082 -.010 
.029 -.046 
-.022 -.077 
-.050 -.097 
-.092 -.125 
-.105 -.125 
-.062 -.069 
.003 -021 
.078 .112 
.231 .285 



EH 


-.237 -.525 -.424 

-.234 -.407 - 356 
-.206 -.306 -.278 

*-.194 *-.262 *-.248 
-.188 -.240 -.227 

-.188 -.230 

*-.185 *-.a7 

-.178 -.194 

-.136 -.i4a 
-.031 ®— C26 
.039 .061 .106 

.137 .214 .222 

.374 .302 .281 



1.041 
.050 
-.108 
-.276 -.480 

-.343 -.484 

-.377 -.480 
-.473 
-.473 
-.431 -.468 
-.424 ->34 
-.356 -.322 

-.156 -.099 
-.018 .056 


-.136 .144 

-.169 .024 

-.161 -.034 

-.165 *-.072 
-.165 *-.107 
-.176 *-.133 
*-.174 *-.150 
-.176 -.157 

-.147 --145 
-.032 —079 

.079 .028 

.198 .140 

.282 .310 


,144 1.051 

■ 374 . 359 


4479 .6043 

0235 -.0218 


.0233 -.0367 


0.965 0.891 

.346 .339 

8,96 11.07 

.10 .10 

2.67 3.17 

.7541 .8818 

-.0191 -.0113 

-.0517 


1.0641 1.2079 
-.0035 -.0222 


0074 —0082 



.896 
.692 
.494 
.335 
.236 
.152 
.082 

.007 
.047 —035 
-.047 -.055 

,037 --055 

-.027 —065 

.043 -032 


«Talred raluo. 
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tabu 3.- irasams cckitiotiib aid akbowhahic ^BAcrsRiatics cy ak 

MCA l6-(2. 28) (10.05) moraUIB BLAIS SKUC® fcc - o.fc?) - Continue il 


(c) a - l6oo nwj ^ ^ - 29.35°. 


0.830 0.B88 0.966 1.038 1.107 1.103 1.659 

.399 .404 ,h£ 0 >34 .Ho .456 .466 

18.86 11.15 8.94 6.99 5.22 3.36 1.39 

.14 .14 .14 .14 ,14 .14 .13 

3.32 3.46 2.86 2.43 1,06 1.41 .98 

.9651 .9659 .8083 .6976 .3379 .4144 .2983 

-.0219 .0045 -.0164 -.0808 -.0810 -.0643 -.0381 

•^0738 -.0667 -.0672 -.0349 -.0330 -.0318 -.0177 


1.346 1.484 1.478 1,382 1.30e 1.223 1.134 1.066 1.007 

.480 , 496 .50s .4&? ,475 ,464 . 446 .431 .423 

-.31 -i.93 -2.99 -1.11 .63 2.42 4.55 6.26 7.82 


.13 .13 .13 .13 .13 .13 .14 .14 .14 

.64 .23 . 09 .42 .73 1,14 1.38 2.05 e.31 

.1927 .0710 -0265 .1257 .2243 .3366 .4607 .3890 .7131 

-.0380 -.0669 -.0729 -.0683 -.0331 -.0322 -.0223 -.0234 -.0833 

-.0116 -.0038 -.0049 -.0008 -.0043 -.0108 -.0889 -,0339 -.0465 

Freieure coefficient, F 



.730 
.530 
■333 
.221 
.149 

.077 

.033 .031 
009 -.039 
.031 -.068 
,044 -.04 8 
006 -.002 
,020 .038 
084 .135 



.003 .008 

.022 -.040 
.023 -.077 
-.072 -.112 
-.091 -.121 
-.060 -.076 
■.003 ~.oo4 
.048 .060 


-.108 -.321 

<-.186 -.303 
-.106 -.276 

-.191 -.271 

-.190 -.238 

-.103 -.193 
-.152 -.146 

—045 -.034 

.085 .114 

.197 .«3 


I.061 
.147 .109 
.056 .017 
-.040 -.187 
-.178 *-.296 
-.264 -.347 
-.319 -.386 

-.363 -.406 

::SS ::S§ 

-.362 -,381 
-.100 -.177 
-.052 -.039 


-.326 
-.303 

-.245 
-.232 
-.217 
*-,214 

-.238 -.211 

-.209 -.197 
-.151 -.15L 
-.021 -.039 
.123 .096 
.224 .211 
.293 -331 


1.058 1.055 
-.106 | -.450 

-.476 

-.517 
•-.523 


-.301 
-.407 
,.46o -.473 
■•452 -.436 
.344 -.309 
,140 -.072 
.023 .097 


-.090 .175 
-.148 .049 
-.148 A-.C05 
-,i6e -.061 

-.170 -.084 
-.181 -.112 
-.187 -.142 
-.191 -.131 
-.165 -.146 
-.063 -.084 
,064 .040 
.168 .108 
.343 . 351 




-.091 -,o40 

—106 -.074 

-.066 -.045 

.002 .010 

.052 .049 

.309 .228 
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TABUi 3.- pfssscna caEpncxEincs and akrodihajcic CHAHAOTBRisncs or as 
HACA LM2.sa) (10.85) HfOEKLLKB BLAIS SKCmOI (x - 0,45) ~ Continued 



(d) JT - 2000 rpaj 0 O 73H - 29.33°. 


J 

— 

1.032 

1.067 

1.147 

1.206 

1,273 

1.337 

1.399 

1.362 

1.291 

1.236 

1.168 

1.116 

1.052 


.338 

■552 

.561 

.573 

•587 

.599 

.613 

.607 

.587 

.577 

.564 

.553 

.544 

V 

7.15 

5.73 

4.24 

2.81 

1.24 

-.13 

-1.41 

-.65 

.88 

2.12 

3-71 

5.00 

6.63 

00 

.21 

.21 

.20 

.20 

.19 

.19 

.19 

■19 

.19 

.20 

.20 

.21 

.21. 

04 

2.40 

2.05 

1.68 

1.27 

.88 

.49 

.16 

■ 30 

.69 

1.06 

1.51 

1.63 

2.22 

°n 

.6876 

.3918 

.4899 

.3732 

.2605 

.1479 

.0480 

.0918 

.2057 

• 3141 

.4417 

.5312 

.6364 

°a 

— d66 

-.0205 

-.0233 

-.0280 

-.0340 

-.0415 

~.048o 

-.0480 

-.037? 

— 0350 

-.0297 

-.0240, 

—0222 

°o 

-.0466 

-.q386 

-.0326 

-.0203 

-.0106 

-.0069 

-.0073 

-.0064 

-.0065 

-.0086 

-.0197 

-0297 

-.0369 

c/b 

PMBBure coefficient, P 


0.000 


1,078 

1.081 

1.084 

1.009 

1.092 

1.097 

1.095 

1.089 

1.085 

1.082 

1.078 

1.076 


.025 

Sllr:9 

-1.333 

-1.037 

-.680 

-.388 

-.132 

.073 

.063 

-.140 

-.375 

—735 

-1.051 

-1.237 


.050 

*-1.302 

-1.00? 

-.863 

-.620 

-.382 

-.190 

-.042 

-.046 

-.233 

-.420 

-.668 

-833 

-1,088 


.100 

-1.046 

-.911 

-.731 

-.561 

-.397 

-.256 

-.133 

-.190 


-.485 

-.664 

—8ca 

-97£ 

O 

*.200 

-.867 

-.833. 

-.668 

-.544 

-.444 

-.343 

-.253 

-, 30 X 

-.433 

-.527 

-.618 

— F 

-.887 


.300 

-■757 

-.702 

-.630 

-.554 

-.472 


-.337 

-.369 

-.435 

-.515 

-.595 

—66 0 

-732 


.4od 

-.682 

-.645 

-.399 

-.544 

-.485 

-.435 

-.386 

-.409 

-.473 

-.517 

-372 

-619 

—668 

# 

.300 

-.619 

-.599 

-.371 

-.536 

-A96 

-.460 

-.426 

-.443 

-.490 

-.517 

-.556 

—506 

-.606 

8 

.600 

-.549 

-.?4l 

-.529 

-.511 

-.405 

-.466 

-.447 

~.4?e 

—.488 

-.304 

-.536 

-541 

-552 

g 

.70Q 

-.434 

-.457 

-.464 

-.&3 

-.454 

-.451 

-.447 

-.450 

-.460 

-.463 

-.464 

-462 

—464 


.800 

-.238 

-.269 

-.268 

-.310 

H2 

-.322 

-.335 

-.330 

-.319 

-.315 

-.295 

—200 

—868 


.900 

-,ob4 


-.018 

-.044 

-.033 

-.073 

-.095 

-.064 

~,o6g 

—058 

-.028 

—009 

—008 


.950 

,088 


.106 

.109 

.109 

.104 

.092 

.09? 

.099 

.102 

.107 

.099 

.084 


.0375 

.628 

.522 

.365 

.185 

-.009 

-.220 

-.432 

-.319 

-.084 

,102 

.3O6 

.439 

.576 


.073 

.41? 

.321 

.191 

.052 

-.092 

-.240 

-.372 

-.306 

-.1^4 

-.019 

.139 

.245 

.358 


.150 

.269 

.195 

.093 

-.008 

-Iff? 

-.206 

-.297 

-.247 

-.147 

-.056 

.062 

.l4o 

.228 

s 

.250 

.152 

.091 

.010 

-.069 

-.143 

-.218 

-.288 

-.251 

-.176 

-.101 

-.013 

.051 

.188 


.330 

.092 

.040 

-.025 

-.091 

-.149 

-.208 

-.260 

-.229 

-.178 

-.116 

-.042 

.009 

,066 

* 

.430 

.026 

-.013 

-.071 

-.124 

-.171 

-.218 

-.260 

-.237 

-.198 

-.144 

-.066 

-.044 

.006 

B 

■550 

— Qeo 

-.056 

-.103 

-.146 

-.100 

-.217 

-.247 

-.229 

-.804 

-.137 

-.110 

—077 

-.036 


.650 

-.076 

-.104 

-,i4i 

-.173 

-.199 

-.224 

-.242 

-.231 

-.215 

-.185 

-.148 

—121 

.-.090 

5 

.750 

-.092 

-.112 

-.141 

-.161 

-.175 

-.188 

-.193 

-.188 

-.189 

-.165 

— 144 

-187 

-.106 

W 

.850 

-.062 

-.068 

-.079 

—.062 

-.063 

-.060 

-.070 

-.077 

-.094 

-.064 

-.000 

-077 

-.066 


.925 

.002 

.003 

.006 

.018 

.028 

.039 

.056 

.049 

.022 

.023 

.012 

.003 

.002 


.975 

.048 

.060 

.077 

.101 

.114 

.126 

.141 

.137 

.112 

.109 

.093 

.070 

.058 


a 1.000 

.14? 

.165 

.205 

.200 

.218 

.231 

■ 381 

•351 

.263 

.234 

.24g 

.183 

.166 


*T«Xr«a t*1u». 
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Lower arurf eu» | tfpper snrfaoe 


1 


i 


TAELS J.- HSSStES CC^FXCXENFB AND AERODYNAMIC CHARACHER13F1C8 CF AN 
HAOA 16-(2.S8) (10,85) HRQTOJJER BLAZE SECTION (x - 0.45) - Continued. 


{») W ■ 2l6o rju; - 69,350. 



j 

*x 

«x' 

“1 

°n 

°a 

°o 

1.009 

.506 

5.67 

.29 

2,13 

.6173 

-.0232 

-.0348 

1,142 

.596 

4.35 

.25 

1.81 

.5895 

-.0218 

-.0308 

1.191 

.609 

3.17 

.23 

1.49 

.43m 

-.0309 

-.0221 

1.246 

.621 

1.89 

.24 

1.13 

.3336 

-.0337 

-.0151 

.31 

,24 

.64 

,1904 

-.0387 

-.0043 

1.379 

.632 

-1.01 

.23 

.26 

.0775 
■ -.0469 
-.0036 

-.08 

.24 

.46 

.1371 

-.0431 

-.0029 

1.271 

.628 

1-32 

.24 

.80 

.2388 

-.0410 

-.0028 

1.228 

.618 

2.30 

.24 

1.16 

.3436 

-.0385 

-.0073 

1.167 

.603 

3.74 

llP 

.4958 
-.029 9 
-.0197 

1.106 

.391 

5.34 

1.89 

.3490 

-.0216 

-.0305 

1.052 

.580 

6.62 

.29 

2.30 

.6614 

-.0167 

-.0419 


c/b 





Presaup* oosff talent, 1 







0.000 

1.068 

1.092 

1.096 

1.099 

1.105 

l.Ul 

1.107 


1.098 

1.093 

1.090 

1.086 


.ce? 

-1,251 

-1.211 

-.871 

-.561 

-223 

-.018 

-.03 a 

-.116 

-.427 

-.741 

-1.106 

-J..59S 


•050 

“-1.082 

*-•933 

-.710 


-.282 

-.114 

-UT 

-.206 

“.472 


*-.969 

a -J-332 


.100 

-.937 

-.793 

-.643 

-.298 

-.170 

—a4o 

-.369 

-.516 

-.678 

-.841 

-1.007 

8 

a .eoo 

-.825 

-■717 

-.614 

-.519 

-.382 

-.447 

-.290 

-.336 

-.46o 

-.548 

-.649 

-.748 

-.839 


.300 

-.746 

-.684 

-.677 

-.614 

-.538 

-.373 

-.423 

-.415 

-.486 

-.557 

-.626 

-.706 

-.774 

B 

.4oo 

-.639 

-.596 

-.543 

-.477 

-.493 

-.503 

-.333 

-.602 


-.703 

-.649 

-.374 


.500 

-.635 

-.610 

-.581 

-.349 

-.304 

-.463 

-.487 

-.523 

-.54? 

“•333 

-.586 

—.621 

* 

.600 

-.567 

-354 

”■550 

-.529 

-.507 

-.480 

-.482 

-.307 

-.557 

-.364 

-.564 

-.477 

-.283 


.700 

-.472 

-.473 

-.487 

-.483 

-.471 

-.475 

-.485 

-.483 

-.478 

-.473 


.600 

-,270 

-.283 

-.317 

-.387 

-.338 

-.341 

-.337 

—*33^ 

-.320 

-.300 

-.269 


.900 

-.002 

-.000 

-.033 

-.030 

-.070 

-.083 

-.077 

“.065 

-.046 


-.009 

-.008 


.950 

.096 

.103 

.112 

.114 

.109 

.104 

.101 

.103 

.109 

.no 

.092 

.072 


.0375 

.520 

111153 

.255 

,080 

-,170 

-369 

-.250 

-.036 

.136 

.310 

mm 

.370 


.075 

.318 


.103 

-.030 

—210 

-.343 

*-.242 

-.132 

.010 

.148 


.360 


.150 

• ISO. 

.115 

.034 

-.069 

*-.221 

*-.302 

-.234 

-.139 

-.033 

.068 

mSa 

.227 

8 

.250 

.095 

■033 

-.037 

-.065 

-.111 

-.210 

-.274 

-.239 

-.171 

-.089 

-.013 

.048 

.n7 

2 

.350 

.450 

,039 

-.0,3 

-.128 

-.206 

-.238 

-.229 

-.176 

-.109 

-.047 

,002 

.057 


-.021 

-.064 

-,106 

-.139 

•-.223 

-.066 

-.240 

-.196 

-.140 

-.091 

-.030 

-.003 

s 

.550 

-.059 

—094 

-.125 

-.167 

*-.237 

“-.271 

*-.233 


-.196 

-.116 

-.066 

-.046 

h 

.650 

—.113 

—l4o 

-.165 

-.194 

-.234 

-.258 

-.247 

“-.212 

-.189 

-.157 

-.137 

-.103 

h 

.750 

-.121 

—l4o 

.-.«A 

-.170 

-.199 

-.084 

-.203 

-.204 

-.191 

-.168 

-.152 

-.140 

-.120 

2 

,850 

-.073 

-.080 

-.079 

-.079 

-.079 

-.083 

-.089 

-.082 

-.002 

-.084 

-.073 


.925 

-.002 

.005 


.030 

.039 

.053 

.042 

.031 

.027 

.014 

-.004 

-.010 


•975 

,061 

.078 

.103 

.119 

.130 

.144 

.138 

3 

.116 

.094 

.0 66 

.010 


*1.000 

,278 

• 307 

.284 

.394 

.332 

.4oo 

.402 

.355 

.2831 

.efio 

.207 
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TABU 3.- HtESDHI nrmwTfmJTR AJD AffiCDIMGO QHAHACSStUSTICE OF AS 
IACA l6-(2.28)(10.85) IWnmiE BLABS BBmCH (1 = 0.45) - Ooofclmiod 


(f) I = 0040 in P o.75fi’“ ’ t5 ' 30 °' 



j 

1.672 

1.792 

1.914 

2.04T 

2.176 

2.284 

2.442 

2.358 

2.632 

2.45a 

2.356 

2.201 

2.1C2 

1.9ft) 

1.848 

1.720 


Hl 

.303 

.401 

.417 

•437 

.438 

.473 

■499 

.514 

.528 

.502 

.486 

.460 

.447 

.428 

.410 

•393 



9.44 

7.50 

3.68 

3.86 

2.24 

•99 

-70 

-1.84 

-2-33 

-1.20 

.20 

1.94 

3.13 

4-76 

6.65 

8.65 


OB 

.08 

.08 

.08 

-07 

.07 

.07 

.07 

.07 

.06 

.07 

.07 

.07 

.07 

.07 

.08 

.08 



2-59 

2.12 

I.71 

1-37 

1.06 

.84 

.46 

.23 

.06 

•32 

.60 

• 96 

1.19 

1.31 

1-91 

2.26 


on 

.6393 

.6943 

.5643 

■4377 

■3332 

.2827 

.1568 

.0773 

.0204 


•2022 

.3218 

•3977 

.5018 

.6276 

.7431 


On 

—.0120 

-0132 

—ano 

—0132 

-0258 

—0425 

— o6n 

-0670 

-0707 

—0638 

-O56O 

-O363 

-.0220 



—0119 


o 0 

-.0411 

-0484 

-0403 

-0343 

—0219 

-0137 

-0039 

-0003 

.0011 

— oceo 

.0079 

—0110 



—0421 

-0349 

o/b 








B 








“0.000 

1.037 

1.041 

1.045 

1.049 

1.054 

1.037 

1.064 

1.067 

1.071 

i.064 

1.060 

1.054 

1.031 

1.047 


1.040 


.025 

.050 

-l.&rr 

-2,212 

-1.713 

-1.409 

-1-333 

-1.033 

-1.350 

-777 

"-659 

*—573 

"-316 

-368 

1:38 

*.270 

—007 


“.130 

-037 


*-341 

—430 

mm 

'r.tg 

- 

a -i.389 

-1.144 

-1.788 

-1.319 

9 

.100 

-1.293 

-a.117 

-ft5 

—670 

*— ^3 

—398 

-236 

-126 

-064 

-183 

—•316 

-.473 

-.605 

-766 

-96 2 

-1.155 

£ 

.200 

“-.909 

«n.84£ 

*-717 

—607 

—471 

— 4<a 

—312 

*—240 

-166 

—269 

*-.373 

—467 

-•353' 

•-.676 

*■—781 

*-89g 

Jj 

.300 

-767 

-717 

-634 

-.551 

-493 

-.440 

-334 

-303, 

-277 

-338 

—400 

—478 

-325 

—600 

-683 

—768 

a 

-400 

-66 7 

-632 

— 380 

-521 

-479 

-441 

-376 

—340 

-•322 

-372 

—421 

-473 

-502 

-559 

-614 

—672 

St 

.300 

-581 

-369 

-537 

-491 

-468 

—448 

—393 

— 372 

-•3& 

— 400 

-431 

-467 

—484 

-521 

-•563 

-605 

a 

.600 

—497 

-497 

-483 

-.454 

-449 

-440 

—403 

-390 

-*3^ 

—410 

-431 

-.433 

-432 

-474 

-497 

-^3 


-700 

—393 

-404 

— 413 

-399 

-408 

—422 

-393 

-390 

-395 

—410 

— 4l8 

-422 

—404 

—410 

— 422 

-426 


.800 

—220 

-.233 

—250 

—230 

-279 

-304 

-324 


-337 

— 348 

-334 

— 301 

-.269 

—238 

—246 

-248 


.900 

—Oil 

.006 

-oce 

— 006 

-046 

-107 

-119 

-13a 

-155 

—147 

—128 

—078 

-026 

—006 

.001 

— 017 


.950 

.034 

, .0&7 

.100 

.123 

.121 

.068 

■039 

.003 

-CEO 

— 009 

.(£0 


.113 

.ice 

.087 

.050 


•0373 

*.789 

“.700 

■336 

.387 

.208 

.031 

-187 

-388 

-517 

-317 

—100 

.140 

.305 

.464 

*.658 

*.742 


.073 

-590 

■487 

• 342 

.223 

.090 

—051 

-185 

-317 

—410 

—286 

-141 

.025 

.131 

.280 

.411 

.318 


.150 

.404 

■315 

■199 

.no 

.013 

-0T7 

—170 

-253 

-315 

-233 

—143 

—025 

.062 

•133 

.232 

•343 


.250 

.262 

.191 

• 097 

.030 

.043 

—112 

-ip 

-237 

—286 

—221 

“ 1 I 59 

—072 

—008 

.061 

•139 

.209 

3 

cl 

• 35° 

.177 

.120 

.043 

-.009 

.069 

— 120 

-163 

—211 

—251 

-204 

-.15^ 

—095 

—043 

— *015 

.074 

•132 


.450 

.104 

.0« 

-006 

—031 

.100 

-140 

-173 

—.209 

—242 

—20S 

-169 

—120 

—076 

--,033 

.018 

.061 

9 

-55D 

.046 

.006 

-043 

-077 

•UJ 

-143 

—168 

-.198 

—220 

-194 

-169 

-129 

-•097 

-%6ok 

-028 

.009 


.6^0 

-015 

—048 

-091 

-.113 

•137 

—161 

-168 


—206 

-194 

-■177 

—151 

—133 

-108 

—074 

->054 

I 

.750 

—030 

-.069 

-104 

-113 

-131 

-.134 

— 129 

-138 

-146 

—149 

-143 


-133 

-U4 

-091 

-084 

0 

“.830 

.CE9 

.032 

.071 

—030 

.030 

-043 

0 

-.015 

0 

—*Q3Q 

—034 

-044 

-067 

-031 

—044 

-048 


.925 

.004 

.009 

.008 

.024 

.049 

.082 

.117 

.129 

.131 

.113 

.092 

.061 

■033 

.013 

.003 

—010 


.973 

.043 

.032 

.071 

•093 

.126 

.186 

.230 

.237 

-237 

.223 

.207 

■131 

.104 

.076 

• 037 

.032 


“1.000 

.204 

.234 

.294 

■333 

.402 

.402 

.3fll 

.370 

,380 

■331 

.331 

•331 

.342 

•273 

•253 

.203 


“mired «lu*. 


> 


4 


I 
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IAHU 3.- EBEBB O .JLmULgm JgD AffiCPOWtlO CEfflAgnEBTim OF AW § 

KJUU l6-{2.28)(10.8j) BBOEEUB HAD* SBEKW (x " O.Vj) — Oochtruwd tj 













































TABLE 3— 2KESSUB3 CMBBTICIEKES ABD ASRCKTSAMIO CHASACTEIQBTIQ3 Of AH 
HAOA 16 -( 2 . 28 )( 10 . 85 ) ERQESLLER BLABE SECTIQH (i - 0 . 45 ) - Continued 


U) 


CD 



®7airod rmluo. 
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iabls 3.- ebsssoki cfoamdaKS akd awoetomio CHmarEaBTics or in 
Kiel ! 6 -( 2 .e 8 )(lO. 05 ) IBOEBLLIR BLABS S JKJPIOf (i - 0.4?) - Contliined 


M 


(i) H - O.56} p 0 i75R - 4 J. 30 °. 


J 

S.06J 

2.096 

2.114 

2.144 

2.189 

2.213 

2.272 

2.304 

E.333 

2.374 

2.433 

2.453 

2.498 


2.556 

2.382 

«r 

.676 

.677 

.671 

.666 

.664 

.662 

.663 

.658 

.636 

.653 

.651 

.647 

.643 

2 . 5 jJ 3 

.630 

.636 

°x' 

3.64 

3.21 

3.01 

2.61 

2. 09 

1.77 

1.11 

.78 

.44 

.02 

— 6l 

—03 



— Q ..03 

-2.03 

A0 

•19 

.18 

.13 

.17 

•17 

.16 

.19 


.1 it 

.14 

•13 

•13 

.12 

.u 

.11 

.10 

“1 

1-33 

1.30 

1 .B 3 

1-15 „ 

1.02 

•97 n 

.78 

>68 

.64 

•53 

•39 

• 34 

.29 

•23 

.18 

.14 

°n 

.4431 

.4336 

.4102 

• 3043 

■ 3421 

•3230 

.2645 

.2291 

.2176 

.1873 

.1332 

.1152 

.0988 

.0777 

.0607 

.0494 

% 

— 03U 

--0297 

-,031a 

-0311 

-.0329 

-0329 

—0346 

-0353 

-0370 

—0364 

-.0404 

— 048 l 

-0311 

—0557 

—0606 

—0601 

°D 

-.0013 

-.0007 

.ooce 

.0004 

.QO36 

— OC 24 

— 0022 

—0026 

.0021 

— 0071 

-0067 

,0063 

.0060 

.0056 

—0030 

—0076 


o/b 


EfoBUtcro ooeffioiantj F 


0.000 

1,119 

1.120 

I.118 

1.116 

1.113 

1.114 

1.114 

1.113 

1.112 

l.'ni 

i.no 

1.109 

1.108 

1.107 

1.103 

I.I05 

.025 

— 137 

-.139 

-153 

-165 

—163 

—m 

-173 

-183 

-193 

°-i 57 

“.030 

1.027 

“.042 

1.093 

1.162 

.116 

.030 

—636 

-637 

-667 

-637 

-553 

-313 

—413 

—346 

—290 

—220 

-i 4 o 

—086 

-031 

—003 

.023 

•039 

,100 

-731 

— 713 

-689 

-632 

-364 

-!E 9 

-443 

-393 

-354 

-309 

-235 

-.195 

-l 68 

—128 

—no 

—092 

a .200 

—730 

-699 

—676 

-®5 

-501 

-554 

—480 

-447 

— 430 

— 4 oo 

-333 

—320 

—290 

—260 

—236 

—227 

.300 

—686 

—663 

-653 

-624 

—586 

-905 

-323 

—496 

-472 

—441 

—403 

-377 

-365 


—32a 

—320 

•400 

—643 

—626 

—621 

— 599 

-372 

-355 

-ree 

-503 

—488 

-462 

-432 

-414 

- 4 ffi 

M&l 

-370 

—369 

.300 

—607 

-594 

-392 

—379 

-360 

-548 

—326 

— ?10 

-497 

—470 

—436 

—442 

-435 

—421 

— 4 l 8 

—411 

.600 

-545 

-534 

-339 

-533 

--B2 

-313 

- 5°4 

-502 


-491 

—469 

-471 

—468 

-453 

- 4 a£ 

—446 


-434 

-449 

-459 

-460 

-455 ' 

—430 

—446 

-443 

-443 

—436 

—430 

—429 

—432 

-427 

-432 

—431 


-25L 

-253 

—264 

-272 

-.277 

—276 

—202 

—202 

—290 

—292 

— ap 4 

-307 

-319 

—325 

—335 

—336 


.033 

■ 033 

.023 

,017 

,007 

.004 

.002 

—002 

-Oil 

— 018 

—031 

-032 

—070 

—084 

—101 

-107 


.147 

.147 

.142 

.144 

.130 

.131 

.151 

■150 

.130 

.148 

.142 

.122 

.106 

.090 

.076 

.067 

.0375 

.338 

.313 

.277 

.226 

.168 

.139 

•039 

—021 

.073 

—130 

—230 

-299 

-337 

—421 

—472 

-312 

.075 

.183 

.166 

.136 

.097 

.053 

.032 

-039 

-084 

-uB 

-157 

— 2U 

—263 

—304 

—340 

-373 

—398 

.130 

.092 

.077 

■053 

.023 

-Oil 

-024 

—080 

—no 

-137 

— 162 

—206 

—234 

-237 

-279 

—300 

-313 

.250 

.006 

— 003 

— 026 

—043 

-073 

-081 

— -ipg 

—143 

— 

-180 

—212 

—231 

-249 

-263 

-282 

—293 

•350 

—034 

-040 

— 060 

—076 

— 096 

-104 

-138 

-133 

-166 

—176 

—203 

— 216 

fB-'rB 

—242 

—234 

—263 

.450 

*-»« Ool 

-083 

—103 

— 117 

-132 

-137 

— 164 

-177 

-186 

—194 

—212 

—223 

-233 

—242 

—250 

—260 

.330 

-108 

— 113 

—127 

-I38 

- 149 - 

-133 

-175 

—183 

—190 

—194 

-209 

-214 

—224 

—227 

—234 

-230 

.650 

— 130 

-134 

-166 

— 171 

—180 

—181 

-197 

—205 

—207 

—209 

—217 

-219 

—224 

—224 

-226 

—228 

.73° 

-147 

—148 

- 1?8 

-163 

—169 

-164 

-173 

-100 

-177 

-175 

-179 

-175 

-177 

—171 

— 169 

—170 

“.030 

—078 

—064 

-074 

— 076 

-072 

—070 

— 076 

— 080 

— 070 

—06l 

—061 

— 030 

—045 

—026 

-023 

—030 

.925 

.030 

• 033 

.028 

.031 

.038 

.045 

.041 

.043 

.048 

.038 

.065 

,0& 


.io 4 

.109 

.HI 

.973 

.HO 

• U7 

.113 

•119 

.131 

.137 

:i 35 

.136 

.140 

.151 

.161 

.100 

.188 

.201 

.209 

.205 

“ 1.000 

.225 

.220 

.230 

.242 

•325 

.300 

.243 

.243 

.250 

.330 

.350 

• 300 

.230 

.300 

•255 

.280 


se®ss 


KA.CA BM L50E03 




























NACA EM L50E03 
































TABU 3— HUBOTHI OOSTTIUHKB AMI JUMOHHfflC CBABA0EB?BIJOS Cfr AH 
KM IA i6-(2-«eKlb.e5) BJMMUB BLAM SBOTIMr (x - 0,W) - OonoluA*! 



NACA EM L5CH03 




















Upparr mxrt&ae 


HABIB 4.- HEBDil COTHdUnS ABB AECUiaAKIC CHAEACUffllBIICB OF JOT 
BACA 16~(£.8e) (09.05) EBOHCUB BLAUS SBJEKW (1 - 0.60) 


(a) H - 1140 vpu P 0>75R - 29.38°. 


0.681 

.335 


0.860 

.3*3 

0.95* 

.35* 

1.061 

•3T2 

1.1*9 

.378 

1.267 

.39* 

l ;gj§ 

1.476 

.417 

1.423 

.*H 

1.317 

, 4 oo 

1.223 

.388 

1.100 

.372 

1.008 

.365 

0.919 

.350 

0.819 

.3*1 

0.765 

.3** 

15.77 

13.4? 

11.11 

0.79 

6.26 

4.27 

1.73 

*-.l6 

-2.43 

-i.*i 

.68 

2.65 

5.37 

7.49 

9.64 

12.15 

13-5* 

.13 

.13 

.13 

.13 

.13 

.12 

.12 

.11 

.11 

.11 

.11 

.12 

.12 

.13 

.13 

.13 

.13 

3.83 

3.50 

3.0* 

2.60 

2.05 

1.55 

1,04 

.68 

.16 

.35 

.85 

1.16 

1.6l 

2.27 

2.71 

3415 

3.51 

1.1168 

i.0502 

.9339 

. 8 ib 3 

.6520 

.*901 

.339* 

.2236 

.0517 

.1168 

,2786 

.37*9 

.5166 

.7163 

.8413 

•9977 

1.0523 

-.071b 

.-.0510 

-.0313 

-.0290 

-.0320 

-.0361 

-.0519 

-.0656 

-.0700 

-.0704 

-.0682 

—.0*71 

-.0*28 

-.0371 

-.0232 

-.02*6 

-.0*05 

-.0306 

-^oboo 

-.0b*2 

->0584 

-.0*10 

-.0235 

-.OO87 

.0031 

.0070 

.0087 

.0023 

-.OO78 

-.0100 

-.0459 

-.0586 

-.0510 

-.0*52 



NAGA RM L50H03 






























MBB 4.- EEBBBUH* CODTIcmTS ASD JUECOTXAICO OlfflRACimHDICB <* AS 
BACA l6-(2.82) (03.O5) 2HSSI1JB BLAU SWJHM (x - O.60) - Ocntlrawl 


00 I - 1330 nm P 0i7? 5 - 89.30°. 


i 

«* 

0.7* 

.too 

°:E 

0.81(8 

.V17 

0.986 

.430 

1.003 

.434 

1.093 

.452 

1.183 

.439 

1.B69 

.470 

1.372 

.405 

1.463 

.499 


1.312 

.479 


104? 

.432 

1.031 

.439 

“8 

0.884 

.483 

0.813 

.414 

0.733 

.403 

V 

13.15 

13. e6 

U.36 

9.47 

7.37 

5.4T 

3.31 

1.67 

—42 

-8.80 

-,98 

.80 

8.62 

4.87 

6.40 

6.44 

10.30 

12.30 

14.33 

if 

.10 

.16 

.10 

.10 

.17 

.17 

.17 

.16 

.15 

.15 

.13 

.16 

.16 

.17 

eal 

oa 

.10 

.30 

.30 

“1 

3.08 

3,6c 

3.33 

E.73 ■ 

8.39 

1.93 

1.37 

1.03 

.36 

.10 

.39 

.ft 

1J2 

1.4$ 

e.36 

3.00 

3-39 

3-72 

°n 

1.1833 

I.0917 

1.0194 


.7337 

.6168 

.4437 

.3300 

.1059 

.0388 

.1801 

.2748 

.3647 

.4010 

.6373 

.0030 

.9263 

1.0319 

1.1085 



-0477 

-.0183 

-.0834 

-.0878 


l •] 


<—,065^ 


SjcJ 

: 



->0361 


— a?6 

-.0311 

-.0649 

°c 

-.037V 

-.0368 

-.0768 

-.0658 

-.0370 










-0336 

-0590 

-0734 

-.0563 

-0306 

mm 









Erofl*uro oonffiolant, 

p 










1.041 

1.044 

1.043 

1.047 

1.049 

I.033 

1.054 

i.oyr 

1.060 

1.064 

1.061 

■fcSS 

1.053 

ES51 

I.030 

„to.3&r 



1.044 

i.o4i 


.08? 

“-2.034 

“to.103 

•to.446 


tol.303 

-*.8TL 

-i.ofie 

tig 

“to 399 


*.330 

a .09O 

-431 

-792 

-8.809 

.-8.441 

to .100 

.to.100 


.OJO 

•m.,735 

“-1.5*6 

«to.l69 

to.663 

-4l3 

.077 

—.Ojfe 

-.033 

-833 



*to.U3 

to.09O 

*-2036 

to.933 

*-1.066 


.100 

-1. too 

to, 379 
-1.430 

to.663 

-1.433 

-999 

-Si 


-.4a 

-.880 

->131 

-316 

— ,8t9 

to.163 

to.fti 

to.,609 

to.300 

to.toa 

x 

a .eoo 

to.seo 

-1.433 

—,999 

-.797 

BvaJ 

-•it? 

-.389 

-.887 


-390 

•>*■19 

-596 

, ' i \7 

— 8*|3 

to.B60 

-1.484 

V 

.300 

EEl 

toL.380 

to. 196 

",TO7 

-.730 

-.627 

-.583 

—496 

-.343 

-.869 

g jgj 

-.4a 

->4g 


.-,66* 


=3 

to. s6o 

-i-279 

0 

.loo 

to.063 

to. O7I 

—.869 

-.407 

-.384 

— ,&6B 

-.633 

-.369 

liS 

-U3 

-.367 

E3tol 


->4o6 



—399 


-.966 




-4 TP 

-.019 

-.609 

-378 

-.504 

m 



-.387 

->408 

-343 

-.377 

■i 

-422 

-438 

—**56 

-338 

-513 

3E 

3S 

mi 

-686 



-.651 

-.Ml 

-•^1 

—■fit® 

-S 

B Ml 

->4a 

-.406 

-.398 


-489 

—489 

-431 

—398 

—803 

-144 

-06a 

“*563 


-537 

-343 


-.300 

—318 

-.333 

-.354 

-.333 


-369 

-333 

-312 

-313 

-307 

—124 

-020 

->3a 



-430 

-.318 

— S4l 
-.196 

->169 

->115 

-.136 

-.039 

-.114 

-.014 

-.004 

.089 


—130 

-.014 

-.171 

—.060 

38 

j |pj 


-130 

-039 

errrj 

-103 

.as 

->108 

—120 

•^275 


.0313 

•:S£ 

.301 

.B34 

.709 

“.6o6 

.480 

.7** 

.636 

■385 

.313 

.101 

-.187 

-.482 

-.331 

-.058 

.192 

.39a 

■373 

.70) 

3 

.394 

^OO 

.843 


.073 

.150 

“,643 

•W7 

“.38® 

.376 

“.461 

.300 

“*337 

.814 

“.itp 

a .O10 

-.080 

-.108 

-.161 

F 1 

-,803 

-.819 

-1*1 

-JLO0 

-..10G 

.0« 

.010 

.824 

.126' 

.372 

.248 

X 

.604 

.442 

.649 

.401 

8 

.830 

.3ft) 

M 

.303 

.860 

.190 

.130 

.03^ 

-■053 

-.141 

-.827 

-.107 

-003 

.064 

.140 

.883 

:S 

.312 

.345 

£ 

:g 

HE^B 

.810 

.171 

.180 

.064 

—.Qio 

-.079 

—.151 
— 1*3 

-.819 

->109 



.003 

-010 

.000 

.144 

.816 

.833 

9 

:<«9 

.159 

■M 

.109 

.069 

.080 

-048 

-.093 

-.BOO 

—176 
— »1d6 


.033 

.006 

.117 

.136 

J.3B 

UJ 

a -330 

.630 

.079 

.030 

.018 

-.030 

-.069 

-,0ft 

-.109 

—.161 

-.800 

-136 

=$ 

-.ao 

.033 

.039 

■oo4 

.068 

■077 

h 


.011 

» i.*V M 

.001 

-.084 

— *0w 

-.114 

-.141 

-.167 

-.076 

— *161 


-in 

-o4p 

->ai 

.003 

0 

6 

% 

-.080 

mb S3 

— <02* 

“•*027 

•“•Ola 

-,063 

-.079 

-.078 

-.079 


-•037 

->o43 

->O0D 

— a0 

-.087 

-.030 


-110 

-064 

kb rjj 

-.030 

-.048 

-.030 

-.01a 

->019 

^023 

A-mn 


-.032 

—.080 

-.027 

-033 

->10C 


..985 

■— il3^ 

-.068 

gp 

-.000 

.009 

.000 

.080 

.043 

.030 

.030 

.043 

.107 


.oa 

-.008 

.004 

-as 

-03a 

“tolSS 


.975 

-077 

-.080 

M > ■I'M 

.oa 


.073 

.100 

.188 

.106 

.118 

.103 

.066 

.100 

.032 

.064 

.016 

.ao 

-09T 


a 1.000 

.033 

.054 

.106 

.167 

.836 

.863 

.808 

.166 

.160 

.161 

.167 

.127 

,819 

.806 

.166 

.103 

.096 

0 


"F«iro4 TBloo. 


OJ 


HA.CA EM L50H03 














































TABES lw- THK9SURE CXSWICimS AHD ASBCCniAKtC CHAKACTIKIBTICS CF JUT 
KAQA 16— (2.82) (O^.OJ) EHOFKUKR BLABS BSCTIOK (x - 0.60) - OootlaSAHl 


-tr 

-fr- 




ItACA RM L5GK03 













































rami 4.- hipb i b; coBnaiBtro juid Metonnwoc chahal'ibuhiiqb osr as 

KMA X6-(e,8e) ( 09 . 05 ) acfEJSB HUM BSCHCG (x - 0.6b) -Cartimisd 



®7 aired, rales , 


ITACA EM L50H03 


























































bablk t.- ibebchs oanncoBne akd asbodiwhic ohaeacsseiotxcb or ait 
HAOA l6-(g,£e){09,05) JBOmim BLAI* gSCTIQB ( x 1 0.60) - Continue! 


(f) H - uto nm; Po l75H - l*.?? 0 . 



NACA EM L50H03 






































mu k. - IKB8dM caUiJJUIUUB AID AsaDDITOKIO (MBACTKIKEms or AS 
3A0A l6-(a.&)(0?.03) PSOPILIIB BUM SKTItU (i • 0.60) - Ckratimifld. 



NACA BM L50H03 






























TABU A . - HU330HK COfTTICIEJOB AHD AIROBIKAMC nHATtAn TCBTg TTfS Or AS 
HACA l6-(0.6fe)(O9.O5) HW3FKLUR BLAU 3B0H0H (i - Q.60) - OomfclmioA 


(h) I a lfiOQ mu; Po.yjjr - **.55°. 


J 

1.963 

2.056 

2.139 

3,336 

2.3*0 

2. *33 

2-399 

2.303 ' 

2.100 

2.101 

2.006 


“x, 

Or' 

.660 

.685 

.701 

.720 

.7*0 

-i:ZT 

• 750 

.729 

.703 

,685 

.669 


*.60 

3-32 

2.18 

.93 

-.33 

-1.03 

.08 

1.66 

0.69 

*.03 


.27 

.36 

.23 

.2* 

.22 

.21 

.22 

.23 

.2* 

.05 

.06 

“1 

1.79 

1.47 

1.18 

.78 

.*2 

.07 

.18- 

.46 

.96 

1.0* 

1.56 

On 

.6368 

.32*6 

.*220 

.2801 

.1505 

.0299 

,0662 

. .1667 

.3*32 

.**28 

.5577 

on 

-.033* 

-.0333 

-,0365 

-.0*36 

-.0301 

-.0366 

-.0589 

-.0*88 

-.0*03 

-.0363 

-.0317 

°0 

-,0361 

-.0359 

-.0198 

-.0093 

-.0033 

-.0032 

-.0001 

-.0009 

-.0059 

-.01*3 

-.02*1 

o/b 



0.000 

1,116 

1.123 

1,130 

1.137 

1.1*5 

1.153 

1.1*9 

1.1*1 

1.131 

1,12* 

1.117 


.035 

-1.3*8 

-.912 

-.602 

-.25* 

.005 

.201 

.195 

.106 

-.272 


-.861 


.050 

-.97* 

-.762 

-.388 

-.262 

-.037 

.122 

.090 

-.071 

-.372 

-.832 


.100 

-.920 

-.7*0 

-.360 

-.358 

-.193 

-.0*3 

-.087 

-.223 

-.*61 

-.61Q 

-.015 

-.73* 


“.300 

-.835 

-.706 

-.392 

-,*6e 

-.356 

-.2*3 

-.265 

-.37* 

-.531 

-.607 

5 

.300 

-.729 

-.66* 

-.390 

-.301 

-.*15 

-.328 

-.353 

-.*31 

-.5*8 

-.60.3 

-.687 

g 

.1(00 

-.633 

-.611 

-.367 

-.310 

-.*30 

-.388 

-.*05 

-.*58 

-.336 

-.583 

-.6e6 


.500 

-.503 

-.370 

-.3*5 

-.513 

-,*ai 

-.**3 

-.*52 

-,*86 

-.388 

-.333 

**,■579 

3 

.600 

-.542 

-.531 

-.323 

-.315 

:;3S 

-.*9* 

-.*93 

-.503 

-.318 

-.531 

-.w 


• TOO 

-,**1 

-.*** 

-.*33 

-.*35 

-.*62 

-.*38 

-■*33 

-.*31 

-.*3* 



.000 

-.360 

-.372 

-.288 

-.299 

-.309 

-.316 

-.311 

-.307 

-.293 

-.289 

-.271 


.900 

-.003 

■3 

-.Ml 

-.03C ' 

-.0*3 

-,056 

-.030 

-.0*1 

-.020 

-.063 

-.Olfl 


.950 

.078 

.121 

.000 

.09s 

.Oft. 

.08* 

.064 

.08? 

.083 

,083 


.0375 

.517 

.326 

.103 

-.018 

-.239 

-.758 

-.5*0 

-.213 

.113 

.233 

• 397 


.075 

• 323 

.211 


-.073 

-.231 

-.398 

-.339 

::S. 

.006 

.137 

.281 


.150 

.307 

.13* 


-.193 

-.33* 

-.207 

-.006 

.073 

.16* 


.350 • 


.071 

.001 


-.100 

-.286 ' 

-.2*8 

-.163 

-.037 

.002 

.095 

fi 

• 350 

.011 

-.051 


-.199 

-.88* 

-.252 

-.183 

-.081 

-.030 

.03* 

g 

.*50 

.018 

-.025 

-.081 


-.197 

-.267 

-.2*2 

-.183 

-.102 

-.058 

-.006 

. 

■ 550 

-.035 

-.060 

-.100 


-.207 

-.263 

-.239 

-,196 

-.123 

-.092 

-.0*5 

-.07* 

I? 

.650 

-.055 

-.083 

-.116 

-.160 

-.196 

-.239 

-.223 

-.193 

-.137 

-.110 

6 

.750 

-.0*1 

-.038 

-.08* 

-.11* 

-.13* 

::Sg 

-.150 

-.130 

-.090 

-.080 

-.051 


.050 

.015 

.005 

-.01* 

-.028 

-.035 

-.0*7 

-.068 

-.098 

.017 

-.098 

-.083 


.925 

.031 

.030 

.03* 

.036 

.033 

.0*1 

,033 

.023 


.016 


• 9T3 

.033 

.03* 

.066 

.08* 

.090 

.115 

.109 

.094 

.O69 

.033 

.039 


“ 1.000 

.232 

.333 

.383 

,261 

.309 

.276 

.302 

.276 

.053 

•207 

.220 




“Taira A mlu«. 





























Lover Burface Upper surface 


tabu >i.- FRsaaiffE cowncrans ahd AfiramiaMic CBWRACTStfsms of a* 
HAfil l6-(2.3g) (09.05) ra wr.TJCR HAUL SSCmiS (x -- 0.60) - Ctmttnuad. 


VJ1 

o 


(I) M - 0.36; = >*.53° 





























1 


» * 


TABUS 1.- HOSSOH* C0KBTXCXSBT3 ABD AOTODHTAMIC CHAR^mtSTICS df AS 
SACA l6-(2.02)(O9.O5) EBOmUR BLAUS STOTTO* (x - 0-60) - Continued 


(J) M - 0.6o ; p Q _ TO - W.55 0 . 


J 

2.036 

2.070 

2.112 

2.152 

2.183 

2.223 

2.215 

2.300 

2.358 

2.393 

2. 110 

Mj 

.833 

.Bee 

.815 

.Boa 

■799 

■793 

.7fr 

■779 

.778 

.770 

■768 

V 

3-59 

3.12 

2. 55 

2.02 

1.61 

1.10 

.82 

.01 

-.56 

-•97 

-1.51 

a a 

•3l 

•33 

.32 

• 30 

.29 

.20 

.27 

•85 

■23 

.22 

.21 


I.18 

1.22 

1.15 

1.05 

•92 

.00 

■70 

.57 

.12. 

.28 

'.0101 

on 

. 1*210 

.1311 

.1096 

.3753 

•3295 

.2075 

,2500 

.2067 

.1505 

.1011 

% 

-.0535 

-.05fe 

-.0575 

-.0570 

-.0506 

-.0199 

-■0501 

-.0637 

-•0595 

-.0638 

-.0655 

*>0 

.one 

.0078 

,0013 

.0031 

.0010 

-.0033 

-.0025 

■0017 

-.0035 

-.0025 

-.0027 

oA> 

■ Pressure coefficient, F 

■ 

0.000 

1.185 

1.100 


1.171 

1.170 

1.167 

1.161 

l.l6l 

1.161 

1.158 

1.156 

■ 



-,a6o 


-.280 

-.251 

-.181 

-.122 

-.012 

.059 

.126 

.I9I 

■ 

.050 

-■3l7 

-■373 


-.300 

-.216 

-.181 

-.111 

-■057 

-.002 

.055 

.121 

m 

.100 

-.1)07 

-.1)27 

-.106 


-.338 

-.287 

-.258 

-.181 

-.135 

-.08B 

-■089 

■? 

“.000 

-.539 

-.551 

-.518 

-.110 

-■131 

-.119 

-.352 

-■323 

-.202 

“-.230 

ft] 

.300 

-.6I5 

-.657 

-.613 

-.573 

-.5l3 

-.616 


-.518 

-.157 

-.122 

-.381 

-.336 

■* 

.1(00 

::S 

-.716 

-.691 

-.675 

-.561 

-.501 

-.173 

-.111 

-.390 

h 

.500 

-.763 

-.716 

-.716 

-.676 

-.633 

-.605 

-.560 

-.536 

-.501 

-.160 

S 

jSqq 

-.Bel 

-■853 

-.831 

-.003 

-.769 

-.721 

-.605 

-.623 

- .60l 

-.575 

-.538 

Ft 

•too 

-.609 

-.638 

-.717 

-.736 

-.663 

-.591 

-.568 

-.530 

-.529 

-.525 

-.509 


.830 

-.293 

-.271 

-.838 

-.221 

-.227 

-,2l3 

-.265 

-.173 

-.312 

-.337 

-.317 


•9Q0 

-.205 

-.157 

-.087 

-.037 

-.008 

.017 

.010 

-.008 

-.019 

-,olo 

-.055 


•950 

-.112 

-.103 

-.050 

-.002 

.ola 

.080 

.092 

.097 

.102 

.095 

.090 


.0375 

.2£9 

.212 

.158 

.111 

.Oil 

-.022 

-.086 

-.206 

-.307 

-.172 

-.716 


.075 

.128 

.112 

.062 

.021 

-.029 

-.000 

-.127 

-.211 

-.269 

-.338 

-.398 


-150 

.058 

.015 

.010 

-.017 

-.050 

-.aft? 

-.122 

-.103 

-.218 

-.272 

-.328 


.250 

-.001 

.015 

-.038 

-.056 

-.009 

-.110 

-.135 

-.175 

- ,201 

-.212 

-.282 

3 

■350 

“-.060 

-.079 

-.098 

-.112 

-.138 

-.152 

-.172 

:S 

“-.209 

“-.230 

“-.265 

f 

.1*50 

-.111 

-.120 

-.131 

-.111 

-.165 

-.172 

-.185 

-.220 

-,2l0 

-.259 

1 

.550 

-.172 

-.171 

-.181 

-.107 

-.202 

-.001 

-.209 

-.21 6 

-.229 

-.2ll 

-.251 


.650 

-.eel 

-,22l 

-.221 

-.216 

-.220 

-.211 

-.211 

-.211 

-.216 

-.222 

-.226 


.750 

-.207 

-.001 

-.190 

-.178 

-.171 

-.151 

-.150 

- .llo 

-.110 

-.111 

-.llo 

' 

.850 

- .107 

-.171 

-.119 

-.127 

-.111 

-.005 

-.079 

-,062 

-.053 

-,0l9 

-.da 


•925 

-.116 

-.122 

-.081 

- ,05l 

-.033 

0 

,010 

.033 

.016 

.052 

.059 


.975 

“a .000 

-.153 

-.116 

-.061 

-.020 

.010 

.018 

.061 

.091 

.105 

.111 

.121 


.012 

.030 

.070 

.060 

• 300 

.200 

.21)0 

.250 

.275 

.290 

■275 
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TABU U.- PRBaSORK COKPrlCtniTS ASP A3SODIHAKIC CHAHACTBRIHTICS OF AS 
1ACA l6-<2.0e)(O9.O5) mom™ HUBS SBCTICM (i - 0.60) - Connlurled 


(k) M . 0.65; P 0-75R = U.55 0 . 
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TABLE J, - FHESSnHE CaEFFTCTHITS AMD AMROTOHMOC CHARACTERISTICS OF AH 
KACA 16~(2.P7) (08.00) FROPEI® BLADE BBCTCOH (1 - 0.70) 


(a) H » U*Q rp«j - 29.36°. 


O.69I 

.361 

13.92 

■IT 

3.09 

.9259 

..0398 

-.0399 


0.776 

0.866 

0.957 

1.053 

1.150 

1.2*9 

1.3*9 

l.*75 

l.*13 

1.301 

1.205 

1.09* 

1.001 

0.901 

0.815 

.390 

.399 

.*01 

.*22 

.*2* 

.*36 

■ *53 

.*61 

.*5* 

Jlfc 

.*30 

.*21 

.*15 

.*0* 

.391 

11.92 

9.86 

7.8* 

5.77 

3.75 

1.77 

-.17 

-2,*9 1 

-1,37 

.75 

2.6* 

*.91 

6.09 

9.08 

11,02 

.17 

.17 

.17 

.16 

,16 

.15 

.15 

.1* 

.1* 

.19 

.15 

.16 

■IT 

.17 ' 

.17 

2.9* 

2.70 

2.*1 

2.07 

l.*T 

1.01 ■ 

.31 

0 

.22 

.67 

1.23 

1.67 

2.1* 

2.58 

2.85 

.9037 

.8503 

.7739 

'.6715 

.*8*3 

.33*6 

.1709 

.0006 

.0757 

.22*2 

.*087 

• 5*37 

.6900 

.819* 

.886* 

-.0*95 

-.0272 

-.0277 

-.0333 

-.0*8; 

-.0532 

-.0566 

-.0602 

-.0656 

-.0563 

-.0*91 

-.0*80 

-.0*19 

-.087* 

-.0221 

-.0*77 

-.0362 

-.0551 

-.0*78 

-.0206 

-.0086 

.0032 

.0070 

.0070 

-.0011 

-.0077 

-.01*5 

-.0378 

-.05*7 

-.0612 


0.7*9 

.377 

12.55 

.17 

3-04 

•9317 

'-.0*39 

-.0520 
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tabm 5 .- rasaaiRB ccEmciEinB mb mbodywhic cBAHACiEHiBfiEe of ai 

IAEA lfi-(2.97) (06.00) HWffSUZa BLA3JI BRCTKW (x - 0.70) - Caittaua 


(n) S - 1350 n«; - 29.38°. 
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TABU 5 .- EEE6DEB COtifTlCiMBIS AID ABHODHtMaC CHABACTOOOTID8 OT AH 


MCA l6-(a.97) ( 08 . 00 ) PRQRCL1ER BLADS 3SCJHW (x - 0.70) - Continued 


(c) H “ ifiOO i'iitj ^ 0 . 7 ^ m ^9" 38^. 



J 

a*’ 

if 

°4 

=» 

o» 

e c 

0.733 

.5^7 

18.93 

.32 

3.09 

.91*22 

-.130? 

,0890 

0.806 

.560 

11.83 

.38 

3.10 

.9669 

-.0670 

-.009? 

0.866 

.365 

9.86 

.32 

2.09 

.9156 

-.0413 

-.0214 

0.963 

.581 

7.71 

.31 

2.55 

.8196 

-.0338 

-.0261 

1.070 

.31 

2.12 

.$09 

-.0422 

-.0408 

1.183 

.6lo 

3.00 

.30 

1.53 

.5137 

-.0547 

-.0109 

1,296 

.621 

.85 

.29 

.98 

.3848 

-.030? 

-.0114 

1.414 

.64i 

-1.39 

.20 

.36 

.1812 

-.0624 

-.0089 

1.518 

.655 

-3.2? 

.28 

-.08 

-.0277 

-.0663 

.0038 

1.432 

.641 

-1.71 

.28 

.23 

•0770 

-.□660 

.0010 

1.331 

.628 

.17 

.29 

.70 

.8385 

-.0604 

-.0083 

1,225 
.0.6 
8.24 
• 30 
1.27 
,4190 
-.0511 
-.0151 

I.125 

.•»T 

4.27 

.30 

1.70 

.556? 

-.0464 

-.0184 

1.016 

.506 

6.56 

.31 

2.32 

.7494 

-.0326 

-.0500 

0.904 
.567 
9.08 
• 32 
2.85 
.90?5 
-.0164 
-.0656 

0.834 

.558 

10.59 

.32 

3.09 

•9729 

-.0288 

-.0613 

0.758 

.547 

12.34 

.32 

3.42 

1.0578 

-.0558 

-.0531 


c/b 








Preunre coefficient, 

? 







■ 

0.000 

1.077 



1,087 

1.091 

1.096 

1.099 

1.107 

1.U2 

1.107 

1.102 

1.096 

1.092 

1.088 

1.082 

1.080 

1.077 

K 

.02? 

-.01? 

-.488 

-.730 

ebbei 

-1.499 

•-.830 

•-.377 

a .057 

“.330 

“.240 

*-.015 

•-.488 

-.724 

-I.901 

-2.019 

-2.061 

-a. 107 


.050 

-.99^ 

-1.465 

-1.681 

-8.079 

m 

-.793 

-399 

-.065 

.159 

.092 

-.170 

-.530 

-.808 

-1.651 

-1.930 

-1.940 

-1.634 

1 

,100 

-.987 

-1.493 

-1.656 

-1.550 

-.693 

-.411 

-.150 

.031 

-.093 

-.306 

-.566 

-.798 

J..036 

-1.663 

-1.590 

-1.482 

*.000 

-.971 

-1.387 

-1.419 

-1.044 

-.980 

-.778 

-.601 

-.410 

-.220 

-.096 

-.197 

-352 

-.516 

-.480 

-.661 

-.797 

-.688 

-1.174 

-1.878 

-1.311 

m 

11 

-.989 

-1,144 

-736 


-.340 

-.418 

-.283 

-.184 

-.253 

-.369 

-.581 

-.853 

-1.070 

-1.157 

3 

-,88k 

-.904 

-.779 

-.641 

-.518 

-.434 

-.331 

-.253 

-.302 

-.391 

-.471 

-.543 

-,6n 

-6?6 

-.an 

-.943 


■ 551 

-.841 

-.717 

-.593 

=8 

-.538 

-.504 

-.444 

-.369 

-.309 

--350 

-.413 

-.475 

-.525 

-.568 

-.604 

-.624 

::g 


■ 51 

-.788 

-.560 

-.447 

-.457 

-.306 

-.425 

-.V78 

-.439 

-.389 


-.378 

-,4eo 

-.461 

-.495 

::S 

-.441 

-.474 

| 

.700 

-.731 

-.336 

-.396 

-.419 

-.409 

-.379 

-.350 

-.371 

-.398 

-.418 

-.428 

-.348 

-.366 

-.506 


.800 

*-.&a 

*-.342 

•-.267 

*-.240 

*-.269 

•-.287 

•-.315 

*-.301 

•-.285 

*-.899 

*-.318 

*-.302 

*-.286 

-.827 

-.857 

-.267 

-.387 


.900 

-585 

-.258 

-.163 

-.093 

-.083 

-.086 

-.126 

-.188 

-.137 

-.133 

-.136 

-.105 

-.093 

-.090 

~.n4 

-.178 

-.296 


.950 

-549 

-.833 

-.128 

-.061 

.010. 

.034 

.011 

.002 

-.014 

-.002 

0 

.029 

.020 

.008 

-055 

-.125 

-.247 . 


.0375 

.823 

.885 

.708 

.704 

.532 

.337 

.019 

-.407 

-.674 

-.503 

-.129 

.224 

.44o 

.619 

.718 

.778 

.830 


.07? 

.652 

.647 

,6lo 

.546 

.443 

.221 

-.020 

-.098 

-.314 

-.360 

-.187 

.126 

.290 

.488 

.607 

.630 

.668 


.150 

.483 

.474 

,44o 

.382 

.281 

.141 

•-,029 

-.189 

-.342 

-.285 

-.O89 

.077 

. 19 E 

.388 

.416 

.452 

.489 

a 

,2?0 

.363 

.361 

.389 

.271 

:g 

.078 

-.039 

-,l6l 

-.267 

-.186 

-.087 

.035 

.121 

.231 

.301 

.332 

.360 


.3!» 

.266 

.266 

.243 

.204 

.04? 

-.046 

-.145 

-.224 

-.16? 

-.087 

.008 

.079 

.171 

.227 

.251 

.270 

| 

,450 

.186 

.194 

.178 

.150 

.090 

.014 

-.056 

-.122 

-.184 

-.137 

-.080 

-.011 

.043 

.120 

.168 

.182 

.195 

E 

.550 

.088 

.10? 

.100 

.081 

.034 

-.019 

-.073 

-.141 

-.187 

-.151 

-.100 

-.042 

-.003 

,o64 

.097 

.103 

.044 

.107 

M 

.650 

.009 

.043 

.044 

.040 

.005 

-.038 

-.082 

-.132 

-.161 

-.140 

-.107 

-.056 

-.030 

.028 

.046 

l *°39 

6 

.790 

-.056 

•-.004 

.on 

*.083 

•.004 

“-.019 

•-.04l 

*-.077 

1-.096 

-.051 

-.062 

*-.o44 

*-.020 

*.ca2 

*.015 

*.on 

*-.010 

3 

.850 

-.117 

-.089 

-,003 

.038 

,064 

.014 

.009 

-.009 

-.011 

-.on 

-.003 

.010 

.008 

.038 

.018 

-.010 

-.040 


.985 

-.81? 

-.078 

-.032 

.028 

.033 

.032 

•148 

,051 

.047 

.056 

,o46 

.043 

.094 

.037 

.085 

.049 

0 

-.040 

-.090 


.975 

-.358 

-.112 

-.038 

.072 

.106 

.123 

.244 

*136 

• 1 # 

.130 

.063 

.030 

.009 

-.018 

-.04? 

-.120 


*1.000 

-.108 

-.021 

.03c 

.146 

.247 

.255 

.251 

.300 

.24? 

.232 


.215 

.828 

.367 

.053 

0 


“Haired Tftlua. 
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TABLE 5.- PRESSURE COKFflCIEHTB AID AERODYKAHIC CHARACTERISTICS OF AH 
BACA l6-(2, 97) (08.00) PROPELLER BLADE &ICTIOB (1 - 0.70) - Continued 


(d) H - 2000 rpa; » 29.38°. 


J 

1.025 

1.096 

1.155 

1.211 

I.283 

1.345 

1.403 

1.377 

1.303 

1.247 

1.177 

1.121 

1.058 

*1 

-7*9 

.760 

.767 

.776 

.786 

■797 

.804 

.803 

.787 

.781 

-770 

.761 

.753 

<v 

6.37 

4.86 

3.65 

2.52 

1.10 

-,09 

J..19 

-.69 

•72 

1.81 

3.20 

4.35 

6.07 

A0 

-**9 

.*8 

*7 

.46 

.44 

*3 

.4a 

.te 

' .44 

.45 

.47 

.48 

■ 49 

“1 

2.65 

2.31 

1.83 

1.L2 

.99 

.62 

.15 . 

.26 

.76 

1.20 

1.63 

1.98 

2.41 

=11 

.9531 

.75** 

.6076 

.4696 

• 33pl 

.2065 

.0bp6 

-pp29 

. .2535 

• 3970 

.5391 

.6483 

.7023 

=m 

-.0323 

-.0502 

-.0562 

-.0582 

-.0596 

-.0635 

-.0616 

-ep605 

. -0599 

-0541 

-0505 

1.0498 

-.0484 

c c 

-.0371 

-.0313 

-.0202 

-.0058 

.0005 

■ .0074 

.0066 

,0092. 

-.0025 

— oo4i 

-.0160 

-.0218 

-.0300 

c/b 

Preiser* coefficient, F 

1 mm 

1.149 

1.153 

1.156 

1.I60 

1.164 

1.169 


1,171 

1.164 

I.160 

1.157 

1.154 

1.150 

.025 

-1.147 

-1.139 

“-.857 

“-•333 

“.202 

“.232 

uxm 

“.371 

-.145 

-.178 

-.5^5 

-.m 

“-1.056 

.050 

-1.313 

-1.178 

“-.838 

-.308 

-.280 

-.113 

■a 

.t*3 

“-.227 

-.271 

*-.617 

-837 

-1.104 

8 - 100 

-1.277 

-I.O92 

-742 

-.625 

-.HL6 

-.275 

-120 

-.143 

-.300 

-.496 

-.658 

-.860 

-1.126 

» “.200 

-1.239 

-1.042 

-746 

-.508 

-461 

-.351 

-.225 

-.247 

-.361 

-.527 

-.684 

-.865 

-1.000 

8 .300 

-1.211 

-1.009 

-.758 

-.612 

-493 

-.393 

-.296 

-.325 

-.431 

-.537 

-695 

-834 

-1.006 

i .too 

-.976 

-.&35 ■ 

-.742 

-.657 

-.567 

-481 

-393 

— 4l6 

-505 

-602 

-.689 

-772 

— BC7 

8 .500 

-.655 

-.763 

-.733 

-.675 

-.608 

-550 

-.490 

-.308 

-.573 

-.635 

-.699 

-.739 

-.737 

g .600 

-548 

-.657 

' -.701 

-.710 

-.^83 

-.648 

-.588 

-.603 

-.664 

-.691 

-.701 

-671 

-.398 

£ .700 

-.428 

-.W7 

_ t \ihQ 

-.V70 

-.483 

-’527 

-.563 

-.551 

-.516 

-.478 

-460 

-443 

-.439 

.800 

-.278 

-.279 

-.275 

-.292 

-.299 

-.310 

-.322 

-.310 

-.314 

-295 

-.202 

-.272 

-.273 

-.900 

-.031 

-032 

-.026 

-.035 

-.036 

-.043 

-.050 

-.044 

-.043 

-.034 

-.031 

-.024 

-026 

.950 

.000 

.055 

.058 

,o6e 

.069 

.071 

.069 

.070 

.064 

.066 

.060 

.063 

.0® 

.0375 

.578 

,466 

HES9 

.197 

.002 

-.226 

-.582 

-.441 

-.154 

.103 

,296 

.419 


.075 

.L38 

.336 


*124- 

-.022 

-.194 

-.411 

-.338 

-.137 

.036 

.203 

.302 


.150 

.325 

.245 

.174 

.003 

-.023 

-.138 

-.268 

-.210 

-.099 

.031 

.130 

.213 

.283 

, .250 

.193 

,U6 

.034 

-.026 

-.113 

-.210 

-.322 

-.285 

-.185 

-.077 

.006 

.069 

.131 

{ .350 

.158 

.095 

.048 

-.OIL- 

-.082 

-.156 

-.242 

-209 

-.132 

-.046 

.023 

.076 

.129 

t >50 

.133 

.076 

.038 

-.010 

-.073 

-.138. 

-.211 

-.181 

-.113 

-.041 

.010 

.065 

.111 

s .550 

.050 

-oo4 

-.039 

-.069 

-.136 

-.191 

-.061 

-.231 

—174 

-.109 

-.038 

-.016 

.025 

: .650 

.009 

-o4a 

-,07V 

-.113 

-149 

-.1?4 

-.247 

-.225 

-.101 

-.128 

-.086 

-.052 

-.014 

5 .750 

“.031 

“-033 

“-.091 

“-,096 

“-.120 

«~.l48 

“-.108 

“-.176 

“-.142 

“-.089 

a— 068 

a- 031 

.014 

j .650 

.038 

.003 

-.000 

-.023 

-.034 

-.047 

-,06l 

-053 

-043 

-.043 

-.031 

-.034 

.020 

.925 

.0L5 

.016 

.019 

-.003 

-.003 

-.003 

-.003 

-.002 

-.009 

-.016 

-.038 

-.015 

-.004 

“.975 

.096 

.073 

.066 

.093 

.059 

.073 

.071 

.0 63 

.038 

.049 

.006 

.024 

.031 

“1.000 

.249 

,206 

.184 

.203 

.187 

.22 6 

.215 

. 

.201 


.172 

.168 

.175 

.220 
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TABLE 5-- maSCHE CCKmCXHTB ABD AERODIKAKIC CHAHACTDtlflTXCB CF AH 
SACA l6-(e.97) (08.00) FRHFEI1IR BLADE SECWOS (x - 0.70) - Continued 
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TABLE 3-- HU8SBEE COBmOOTTB AHD MEfflnMAMIC CHAEACTfiWErilS OP AH 
BACA 16-{2,97)(08.00) PROPELLER BLADE SSCTIOB (x - 0.70) - Continued 


(f) I ■= U40 rpmj P0.75R “ • 



j 

V 

df> 

“1 

°u 

Ojn 

c 0 

1.481 
-48l 
J2.48 
.18 
3-13 
1.0989 
-.0386 
— 0400 

1.399 

.469 

10.42 

.18 

2-97 

1.0546 

-0129 

-0576 

1.728 

.483 

8.28 

.3 

.9225 

-0163 

-0506 

1.843 
• 497 
6.47 
•17 
2.06 
•7374 
-0385 
-CC87 

1.969 

■513 

4.60 

.16 

I.67 

.6034 

-.0430 

-.0237 

2.119 

.530 

2.50 

.15 

1.28 

.4660 

-0327 

-0109 

2.229 

.344 

1.05 

•15 . 
1.01 
.3676 
-0522 
— 0061 


2-355 
•557 
-32 
.14' 
.62 
.2266 
— 0602 
.0002 

2.491 

•577 

-2.22 

.13 

•17 

.0627 

-0664 

•0075 

2.542 

■583 

-2.69 

.13 
.09 
.0348 
— 0656 
.0094 

2.376 

.560 

-77 

.14 

•33 

.122I 

—0701 

.0083 

2. 292 
.331 
.26 
.14 

■63 

.2312 

— 061Q 
—0005 

2.137 

•533 

1-99 

•15 

•99 

•3593 

-0350 

-0C23 

2.024 

.518 

3.81 

.16 

1.30 

.4690 
-.0364 
— 0001 

1.904 
.504 
3-55 
•17 
1.63 1 
.5837 
—0373 
—0041 

1.798’ 

• 495 
7-17 
.17 
2.05 
•7342 
-0473 
— 0184 

1.656 

.476 

9.46 

.18 

2.44 

.8646 

-0330 

-0363 

1.340 

.462 

11.44 

.18 

2.73 

■9631 

—0366 

—0434 


o/b 








Eresuttre ooeffioientj P 









0.000 

1.053 

1.056 

1.060 

1.063 

1.067 

I.072 

1.076 

1.080 

1.086 

1.087 

1.081 

[I.078 


1.069 

1.065 

1.063 

1.058 

I.055 


-025 

-.725 

•-2.622 

•^2.134 

•-1.471 

•-I.I32 

"■-353 

-330 

•.020 

.466 

••370 

•-361 

•-.090 

-371 

—432 

-490 

•-1.136 

•-1.828 

“^.979 

-I.9I8 


.030 

-e.803 

-2.672 

-2.492 

-2.3331 

-1.091 

-709 

-454 

-197 

.087 

.149 

—028 

—170 

-402 


—948 

-1.306 

-1.773 

.9 

.100 

-2.369 

-2.229 

-2.053 

-1,228 

-864 

—#676 

—♦£19 

—342 

-.136 

PTol 

—l60 

-234 

-384 

-767 

-1.129 

-1.563 

-1.728 

1 

•■200 

-1.386 

-1.291 

-1.230 

-789 

-653 

— 348 

—.462 

-321 

—180 

—150 

-.2V5 


— 403 

-529 

-663 

-801 

^..074 

-1.283 

1 

• 300 

-1.044 


-703 

-638 

-563 


-391 

-.3U 

-228 

—202 

“•206 

—420 

—310 

-££7 

— 603 

-654 

-784 

-952 

S 

.400 

— 829 

—710 

-579 

-569 

-323 


-393 

—403 

-331 

—271 

-.232 

—320 

-364 

— 420 

-333 

-383 

—647 

-747 

fe 

ft 

.500 

M. SI 

;i8 

-300 

-329 

— . 500 
— 465 

-356 

—314 

-297 

-358 

-392 

— 429 

—478 

-526 

-•533 

-551 

—612 

.600 

WM 

—425 

— 476 

—425 


— 364 

—341 

-327 

-378 

—402 

— 423 

-453 

— 485 

-471 

-461 

-488 

J 

.700 

-351 

-340 

■ “.397 

-399 

-371 


—344 

-333 

-323 

-366 

—380 

-384 

—4oo 

-418 

-390 

-3§9 

—260 

-385 


.800 

-316 

1 -253 

-233 

“•206 

-300 

—290 

-291 

-.293 

-302 

-293 

-.326 

-327 

-315 

-312 

-314 

-279 

—098 

•-.288 


.900 

-232 

—161 

-093 

—089. 

—085 


—089 

—1Q7 

-.124 

-221. 

—140 

-136 

—107 

-0 99 

-W 

-124 

—191 


•930 

-188 

1 -.122 

—026 

.009 

.028 


.043 

• C£6 

.002 

mm 

—014 

—003 

.022 

•023 

.011 

—008 

—O63 

-134 


•0373 

.846 

:S3 

•745 

.637 

.493 

•323 

• 133 

—129 

— 4&r 

-.545 

—370 

-3® 

-223 

.142 

.368 

.537 

.693 

.776 

.840 


•075 

.671 

:8 

•439 

.333 

.2 12 

.069 

-105 

-Hi 

—272 

—113 

.074 

.£85 

■373 

■509 

■394' 

.419 

.644 


.130 

.498 

.474 

.317 

.223 

‘:2S 

.037 

.018 

-073 

—.2^ 

-178 

-077 

.041 

•154 

•253 

.361 

•473 

9 

.230 

••370 

•355 

.302 

■223 

•133 

—060 

-171 

"*•105 

—134 

-067 

.017 

.101 

.171 

.261 

.306 

•347 

y 

■330 

.280 

.2 66 

.228 

•159 

.103 

.053 

.001 

—060 

-149 


-128 


—004 

.O59 

•U7 

.193 

.228 

.238 


.430 

.207 

.204 

.171 

.us 

.066 

.026 

—013 

*'—065 

•*—143 

•-.223 

—016 

.034 

E7£l 

£ 

.169 

.109 

« 


.126 

.126 

.107 

.061 

.023 

—004 

—032 

-075 

—132 

-136 

—220 

-092 

—043 

—005 

.030 

.101 

.111 

& 

.650 

.062 

.071 

.068 

.029 

.005 

—013 

-039 

-073 

^2Z£] 


—114 

“-09U 

-032 

-021 

.004 

.043 

.053 

.053 

.750 

.830 

.016 

•039 

.048 

.026 

.005 

— 004 

— 020 


-063 

—076 

-069 

-039 

— 021 

.002 

.032 

.026 

.009 

3 

— Oil 

.oeo 

.046 

.044 

•033 

.046 

■035 

.031 

.024 

MOll 

.008 

—004 

—001 

.013 

.023 

.030 

.043 

.048 

.021 

— 007 


.925 

-056 

—010 

.038 

.OJl 

■ 05T 

.064 

.071 

.064 

.068 

.0^ 

.043 

.043 

.043 

.038 

.003 

—040 


•973 

— 109 

—043 

.038 

.061 

■ 037 

.091 

.107 

.131 

.227 

.140 

-114 

.092 

.084 

.067 

.047 

.067 

-003 

-O67 



-133 

-071 

.030 

.086 

mm 

.101 

•131 

.245 

— 

.170 

.210 

.130 

.131 

.141 

.176 

.192 

.183 

.071 

-077 


•mired T»lue. ''^NACA]^ 7 ' 
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tABLC 3-- IBBSIEI HJBIIICQJWS AH) AJB&OTAHIO OHAEAQAaUTOCa Or AK 
MCA. 16-{2.97 )(o 8.00) PBOPtUSS BLMX SBCTIOW (i - D.70) _ OcntUm.4 
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mbls 6.- mgajra cobtiicihus ahd AisQmuKic CMP/tcmiarics 01 eg 

I AC A ]£-(3.00)(07.t5) EBOHBUE ELAUS SBCEKW (i - 0-75] 


• o\ 

■p' 



































































NACA EM L5CK03 
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Tjcmx 6.- HisssnHs costitcxhts akd Areonnrjmc cMaACTEBiarrcB or as 
HADA 16-(3.00){07.43) FBOEEUR BUIS eBffMM (x - 0-73) - Coo.fetao.1 


(A) X - 2000 rpy . 29,94°. 



MCA RM L50H03 

























52ABI2 6.- mssmt oe a mcmr a ahd azhoppuwc cBAmaoRinrits ae jut 
saoa i£-(3.oo)(ciy.^) PBomim Hum sbcjew (i » 0,75) - ccnWnuad 



NACA EM L50H03 
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nuns 6.- EHS830KI I XBWIOLBira AID AffitBUUTO CEAEAaHRXfflUCS Or AM 
HACA l/S-(3,<X)KOT.*3) IBOHEIBf SIAM BHXICB (x - 0.75) - CactlttaM 


(a) IT - 1350 rp*l B 0>79B - **.2*°- 


1 

1.555 

1.636 

1.729 

1.066 

1-930 

2.0*3 

8.172 

2.269 

s,*ai 

£.**0 

2.*33 

2-329 

8,283 

2,127 

1.9*9 

1.906 

1.798 

1.690 

1.396 

a* 

.979 

• 398 

.600 

.629 

.637 

.650 

.666 

.683 

•Toe 

.708 

.711 

.691 

.67* 

.659 

.653 

.689 

.6I3 

.599 

.590 

V 

10.61 

9.1* 

7.97 

5-87 

*.62 

3-30 

1.57 

.06 

-1.31 

-1.76 

-1-93 

M 

.91 

8.17 

*.6* 

5.87 

6.99 

8.39 

10.12 

OP 

■B7 

.26 

.26 

•S3 

.83 

•23 

.23 

.21 

.80 

.19 

.19 

.a 

.88 


.25 

.£3 

.26 

.86 

.87 


e.&3 

8.57 

2,*0 

2.03 

1.83 

1-63 

1.3*8 

.60 

• 33 

-.08 

.13 

.5£ 

.01 

1.16 

l.*6 

1.91 

2.2* 

2.52 

8.01 

fin 

• 9796 

.89*7 

.836* 

.7163 

.6*39 

.5866 

.*199 

.2**2 

.1261 

-■ oar / 

—0*63 

.1869 

.2689 

.*120 

.3096 

.6733 

.T« 55 

.0m 

.9763 


-.0519 

-.0271 

—03a 

-0*96 

-.0*18 

—0566 

-03*9 

-.0*1* 

-.0*50 

-.0313 

—0*7* 

-.0309 

—0361 

—0316 

-.0271 

—0300 

—03** 

-.0163 

—*0476 

Oc 

-03IB 

— 0*e7 

—0*30 

-03ft 

—0300 

—03*0 

-.ce7e 

• 

—onJ* 

-005* 

-.00*7 

—0000 

-.008* 

—0051 

-.01*7 

—0816 

-O36T 

-0*00 

-<573 

--0557 

mm 

Preeeure coefficient, P 

■ 

0,000 

1.086 

l.oje 

1.093 

1.10G 

1.10* 

1.110 

1.116 

1JE3 

1.130 

1.138 

1.133 

1086 

1.119 

1.113 

1011 

1.102 

1.097 

1.092 

1.009 


.083 

-1.809 

-1.330 


-1.209 

-1.166 

-1.063 

-l.OCO 

-291 

*-.033 

•-119 

“.163 

«0 

“-.£30 

*-.308 

“-.7 a 

“— l.*12 

“-1.708 

“-1.783 

S.8T1 


,630 

-i.*3P 

-1.308 

-i.We 

-1.369 

-I.J30 

-1.2*3 

-1.150 

— 306 

-.103 

.036 

.068 

El&l 

-.309 

-3*5 

-762 

-1.306 

-a.0o* 

-1.898 

-1,98a. 

m 

.100 

-1.602 

—1,623 

-1.306 

-.921 

— 8*0 

-773 

—503 

-309 

-.128 

— 013 

-052 

—288 

-379 

-356 

-718 

-80* 

-1.8*0 

-1.776 

-i.3*e 

y 

.poo 

“-1.311 

-1.278 

E3&E1 

-.70* 

—6*0 

-.667 

-535 

-3ft 

—261 

-179 

—208 

—3** 

-S3 

-333 

-.6*9 

-.7*? 

-875 

-1.17* 

-1.839 


,500 

-I.O60 

-93* 

-.767 

-.709 

-7*9 

-.603 

-5Cfl 


-.333 

-.290 

-296 

-307 

-*60 

-335 

-398 

-.686 

—786 

-838 

-1.080 

3 

.Soa 

-0*1 

-788 

-M 

-.618 

-.663 

-.3*6 

— *79 

-.412 

-33* 

-387 

-386 

-398 

-.446 

— *97 

-.333 

-60* 

-.630 

-653 

-.001 

Li 

.300 

-.674 

-.567 

-3*6 


-587 

-.317 

— *7* 

— *2* 

-.306 

—376 

-367 

-S 3 

-.*5* 

— *86 

-5CC 

-.530 

-.JJ63 

-33i 

-688 


.6oa 

-33* 

— *30 

-.*58 

_.Siqg 

“5*2 , 

— *03 

-.*63 

— *3* 

—*18 

-.119 

-.*03 

— *C8 

-.*5* 

-*69 

-*6g 

-•*97 

“.496 

—#3* 

-*05 

P 

•7oq 

—*157 

-.331 

--35T 

— *<9 

-.*9* 

— *l8 

-.*16 

-*03 

-396 

— *16 

-•395 

-*01 

-.*1* 

-*lfi 

—.*00 

-.*10 

~.4<X> 

-337 



.8oa 

-3* 

-833 

—.28* 

-.2 39. 

—.*12 

-.205 

-.896 

—899 

. -30* 

-333 

-■59 

-.303 

-306 

-B96 

-.871 

-.£63 

-.858 

—882 

—805 


■ 9oq 

-891 

-.178 

—092 

-.050 

-8 66 

-069 

—065 

— OS* 

-.100 

-lit 

-.109 

-097 

-097 

—oeo 

-063 

-.061 

—060 

-.1£S 

-a* 


'.930 

— £39 

—10? 


.0*6 

-.036 

.062 

.065 

.06* 

.059 

.086 

.0*9 

.057 

.05* 

.063 

.060 

.05* 

.0*5 

—0*9 

—1*0 


.0373 

.833 

.T60 

*.7*8 

.623 

.019 

.5S* 

•155 

-097 

-.393 

-1.080 

-.680 

-095 

.oe* 

.8** 

.*08 

-505 

*.650 

*.670 

“.720 


.075 

.638 

.63* 

-*.991 

*.*79 

■323 

.266 

.096 

-073 

-.2*1 

-.*33 

-.350 

-.137 

-0*5 

.103 

.866 

.*19 

.310 

•?33 

“.505 


.150 

.*92 

.**6 

.*16 

-336 

• 3ft 

.106 

.069 

-0*7 

-.167 

-.316 

“-.231 

—091 


.110 


.307 

•387 


M $ 


.830 

.363 

.330 

.303 

.3a 

.271 

.150 

.031 

—0*1 

-.116 

-.229 

“-.175 

J-.0J8 

“—.020 

.0 66 

, 1^8 

.222 

■»T 

.316 

• 350 

« 

.330 

.863 

.836 

.880 

.166 

.189 

.069 

-.006 

«—06o 

“-J2* 

“-.as 

“-.170 

•— 08Q 

“-.0*1 

.087 

*083 

.132 

“.a* 

.226 

•253 

£ 

.*30 

■193 

.176 

-1ft 

*.092 

.128 

•.080 

*-0*0 

<*-.063 

•-.131 

•—a* 

•-.168 

*-098 

“— 06? 

“-.007 

*.039 

*.095 

•.1** 

a .153 

“,1ft 

Tj 

.350 

.06* 

-077 

.076 

.0*1 

.067 

*-.013 

*-,060 

*-.103 

*-.130 

•t-.an 

"-.160 

•-.107 

*-0fl2 

“-.0*0 

*.008 

*.039 

*.063 

“.090 

•-068 


.650 

.031 

.036 

.0*3 

.ce2 

~.QU 

-083 

—070 

•—-112 

•-.1*0 


•-.133 

*-080 

“-.100 

•-.076 

*-.089 

“-.003 

*.033 

•.033 

.037 

y 

•.750 

-.086 

.oen. 

.OK 

.080 

0 

— .QCQ 

-.071 

-.111 

—135 

-.107 

-.1*0 

—130 

-.110 

-.090 

-.059 

-.030 

—007 

—.013 

.010 

a 

*.850 

— 061. 

.0*6 

.085 

.039 

.006 

.026 

.068 

-003 

—.121 

—lfil 

-.120 

—130 

-111 

-099 

-oas 

-.032 

-0K 

—031 

.080 


*.983 

-07? 

.036 

.03* 

,085 

.0** 

.161 

-023 

—032 

— 030 

-.060 

-.069 

-120 

—063 

-067 

-091 

-.010 

-cn.3 

0 

.073 


*.975 

-Oft 

.083 

.118 


.n£ 

.370 

.181 

.066 

— 08* 

-133 

.06* 

— 080 

-.020 

.010 

-083 

.099 

.073 

.06* 

.0*9 


"l.QOO 

-.003 

.097 

.20* 

,*36 

-832 

.603 

.302 

.*08 

.361 

.4oa 

-372 

.3*1 

-387 

-338 

■35* 

.30* 

.25* 

.153 

•133 


“Talrwl nlnt. 
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SABL3 6.- HtKBORt OCOmeWnS fXD ATaCDTW.HIC aHAWQBOUOCB ar AH 
IAEA l6-(3.Q0)(07Aj) PBOHEUB BtABB SKSKOI (l - 0.73) - 0aotlma>d. 



NACA BM B5CS03 
























-J 

ro 

WTTO 6.- PRESTO* C 0 B TO 3 BHH AID AfflCfflmMIC daBAUMfflHmB (V AH 
HACA 16-C3.00) ( 07 . 45 ) IBCrailBB HME SBOTCIH (i - O.73) - Carfdnasi 


(1) K - 0.56; 0 Q - 44.2*°. 


J 

2.0*3 

2.061 

2.101 

2.143 

2.178 

2.227 

2.299 

2.334 

2.392 

2.44i 

2.509 

K, 

.856 

.847 

.843 

.033 

.822 

.012 

.803 

.793 

.787 

.780 

.766 

Oj; 1 

3.30 

3.06 

2.51 

i.sa 

1.49 

.83 

-.05 

-.48 

-1.19 

-1.78 

-e.56 


M 

.41 

.39 

.37 

.36 

• 34 

.31 

.29 

.27 

.23 

.22 

“1 

1.30 

1.38 

1.31 

1.37 

1.30 

1.00 

.98 

.78 

-53 

.37 

.11 i 


.5626 

.3613 

.3342 

.4864 

.4645 

.3071 

.3290 

.2774 

.1961 

.1310 

.0307 


-.0785 

-.0788 

-.0763 

-.0749 

-.0700 

-.0602 

-.0670 

-.0734 

-.0703 

-.0745 

-.0804 

°0 

.0099 

.0065 

.0046 

.0010 

. -.0020 

-.0129 

— OOfcL 

.0020 

.ooe£ 

.0018 

.0054 

c/b 

1 ProMnro oooffiolant, P 


0.00Q 

1.196 

1.192 

1.190 

1.185 

1.100 

1.176 

1.172 

1.168 

1.163 

1.16a 

1.156 


.025 

-131 

-.174 

-.183 

-.206 

-.232 

-.256 

—.076 

•-.094 

\Q20 

•.090 

.4io 


.050 

.100 

-M 

-.343 
— tp. 

zi% 

-.304 

-.439 

-.410 

-.423 

-.438 

-.373 

-.350 

-.311 

-.107 

-.24? 

—073 

—*l68 

— 001 

-.u4 

.004 

-.040 

5 

*■.200 

-.656 

-.674 

— ,fipn 

-.349 

-.345 

-.W5 

-•395 

-.375 

-.31? 

-233 

—190 

£ 

.300 

— 7*2 

-.749 

-.722 

-.671 

-.630 

"-.534 

<^480 

-.460 

—304 

-.339 

—063 

a 

.*00 

".706 


-.703 

—.686 

-.665 

— >606 

-.332 

-.470 

— »4l9 

“*3te 


1 

.500 

.600 

.700 

“.778 

-8*7 

—462 


:§ 

-.699 

m 

—.656 

-.744 

-633 

-M 

-.519 

-530 
-.623 , 
-.406 

-491 


—Ml 

-459 

-436 

p 

.300 

-.316 

-.306 

-.671 

-.230 

-.230 

-.290 

-.279 

-.301 

-306 

-.322 

—344 


.900 

-.232 

-.222 

-.166 

—.079 

-o* 3 

-.038 

• -.047 

-.065 

-073 

-092 

—107 


•950 

-.109 

-.133 

-.103 

— * 010 

.049 

.062 

.039 

-.022 

*.038 

—013 

.013 


.0373 

.320 

.289 

.242 

.163 

.091 

.012 

-2? 

-.137 

—203 

—601 



.073 

.224 

-PIP 

.172 

.115 

.067 

-.OCPJ 

— ,OW 

-.137 

-.232 

-273 

—.466 


.130 

.175 

.160 

.389 

.065 

.046 

-.003 

-.032 

-.096 

—149 

-.204 

—206 


.830 

.119 

.lffl. 

.073 

.042 

.013 

-.025 

•05T 

-.095 

-.138 

-176 

-.215 

Q 

.330 

.O63 

.051 

.033 

•004 

-.019 

-.050 

-.077 

-,103 

—13* 

-160 


« 

.*50 

.007 

-.002 

-.0.7 

-.o4i 

-.039 

-.062 

-.099 

-.119 

-039 

-150 

—102 

I 


-.064 

-.104 

—*070 

-.107 

-.060 

-.U3 

-.09? 

-.119 

-.106 
— 1£3 

-.123 

-.129 


-.141 

-.1*0 


—166 

-1# 

—i£a 

-.193 

Jj 

.730 


-.117 

-.127 

-.103 

-.095 

-.090 

-.079 

— *08p 

—099 

—117 

-.091 

{f 

.850 


-.096 

-.064 

-.067 

-.053 

-.041 

-.023 

-.00.7 

—OlO 

—tao 

-.cxA. 

A 

•923 

-.103 

-.004 

-.039 

-.022 

.005 

.026 

.049 

-039 

•071 

.076 

.092 


.973 

•-.000 

*-.045 

•-.002 

“.060 

•.060 

.063 

.097 

.115 

.134 

.i4e 

.175 


*1.000 

.070 

.060 

.060 

.170 

.210 

.232 

.239 

.210 

.250 

.230 

.290 


raln». "^''5^5''^ 
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IABLE 6.- ESCatIUHB OUHlIOUnKB AH) ABKDnDlMK) CHABACBJHT0HOS Of AJ 
HAOA U6-(3.<M)( 07 .V 5 ) EKTOUffi BXAM 3B3T0H (* - 0.75) " Ocntimi»d 


(j) M - 0.60j > - Uv.Sft<\ 



Sslrad tbItw. 




UJ 


MCA EM L50E03 
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TH3L5 EHBBSOE* CUBWIUUBMB A® MBCEIlftMIC CEABACTPmgICS » JW 
HAflA lfr-<3.«))(07>?) EBaECBE HUH asmcar (r - 0.75) - CcnalMed 
























lower eurfaoe | Upper surfao* 


TAHK ?•- PFSSanHK CQOTXCUBTB AM> MHOTKlWaC CHARAaSHIBTICfl Cl? JUT 
HACA 1M2.9?) (06.9?) PHOmUEH BLAU SECTXOB (* - O.BO) 


(a) B - U40 tj»j P 0>tjh - 29,9s 0 . 


J 

0.690 

0.783 

0.862 

0.964 

1.067 

1.163 

1.262 

1.364 

1.435 

1.313 

1.224 

1.118 

1.0U 

0.931 

0.833 

Hi 

.432 

.639 

■ 437 

.463 

.466 

.481 

.489 

.300 

.311 

.494 

.492 

.471 

.461 

.439 

.491 

V 

12.79 

10.76 

9.17 

7.11 

3.10 

3.27 

1.44 

-.74 

-1.63 

.48 

2.13 

4.12 

6.19 

7-77 

9.76 

op 

.22 

.22 

.22 

.21 

.20 

.19 

.18 

•17 

.17 

,18 

.19 

.20 

.21 

.21 

.22 

“i 

e.84 

2.89 

2.33 

2.31 

1.96 

1-33 

1.13 

.69 

.41 

.92 

1.28 

1.72 

2,09 

2.6l 

2.73 

«n 

.8299 

.8704 

• 7693 

•7149 

.6186 

.4887 

.3601 

.agio 

.1329 

.2929 

.4067 

-5399 

.6498 

• 7401 

.8268 


-.0922 

-.0400 

-.0303 

-.0414 

-.0316 

-.0505 

-■0349 

-■0330 

-.0620 

-.0339 

-.0329 

-.0929 

-.0910 

-.0430 

-.0340 

— 5—1 

-.0071 

-.0194 

-.0184 

-.0134 

-.0133 

-.0037 

.0024 

.0032 

.0143 

•ooei 

.0010 

-.000.6 

-.0073 

-.0139 

-.□188 



•7W -.300 
,800 -,31*7 
•900 -.310 
.990 -.273 

.0379 .830 

.073 .672 

.150 .309 

.£90 .398 

.350 .261 

>50 .180 
.390 .US 
.650 .047 

.750 .010 

.850 ~.oW 
.929 -.099 

*•979 -076 

* 1.000 0 



SreMoro coefficient, P 



“Faired ralua. 


1.062 

1.037 

1.093 

-.338 

-.366 

-.396 

-.493 

-.811 

-1,310 

*-,621 

“-•833 

-.942 

-.499 

-.643 

-.699 

-.433 

-.331 

—.6lO 

-.403 

-396 

-.474 

-.446 

SI 

-.388 

-.418 

-.437 

-.336 

-369 

-.373 

-.283 

-.279 

-.266 

-.118 

-.101 

-.107 

.001 

.013 

-.003 

.£51 

.478 

.630 

.171 

.347 

.474 

.!» 

.242 

■ 339 

.071 

• .167 

.234 

.021 

,100 

.199 

-.003 

.061 

.107 

-.013 

.038 

.079 

-,023 

.012 

.048 

-.003 

.023 

.048 

■ 019 

.031 

•037 

.039 

.096 

.031 

.112 

.097 

.104 

.163 

.194 

.197 







■ -1 

o\ 


Tiffs 7._ JRE3SCIB COTTICXtlRB AMI AJKQDTHAMIC CBUBACBBIOTICS <F A* 
KACA l6-(2.95)( 06.95) PEOHUJCH BLABt aCTICB (1 - 0.80) - Continued 


(1>) S ^ 1350 n»i (Jo i75R - 29*92° • 


J 

Hi 

V 

00 

°n 

Cm 

Pa 

0.709 

.516 

12-33 

.30 

3.23 

.9518 

-.0*75 

-.0305 

0.779 
.533 
10.88 
■ 30 
3.07 
.92*8 
-.0380 
-.0357 

0.659 

.5*3 

9.23 

.30 

2.a. 

■8575 

-.0857 

-.0370 

0.938 

.557 

7-63 

.29 

2.5* 

.78*3 

-0293 

-.0337 

1,018 

.558 

6.03 

.29 

2.38, 

.7*02 

-.03*3 

-.0*57 

1,109 
• 573 
*.29 
.27 
1-91 
,6007 
— 0**1 
-.086* 

1.192 

.578 

2.72 

.26 

1.56 

.*93* 

-.053* 

-.01*9 

1.2*)* 

.566 

1.03 

.8? 

1.11 

.3532 

-.0516 

—0062 

1.38* 

.590 

-7* 

.23 

-57 

.18*0 

-.0682 

.0057 

l.*71 

.610 

-2.83 

.22 

.£* 

.076* 

-.06*8 

.0056 

l.*19 

.599 

-1.35 

•23 

.*3 

.1383 

-.06*7 

.00*5 

1.329 
• 595 
■23 
.2* 
.8* 
.2690 
-.0965 
-0057 

1.2J6 

•587 

1.91 

.26 

1.32 

.U90 

-.0602 

-0076 

1.1*6 

.568 

3-59 

a 

.5536 

-0*96 

-0219 

1.066 

■570 

5-09 

.28 

2.16 

.67*8 

-0529 

-.0303 

0.902 

.550 

6.76 

.29 

2.46 

.7633 

-.0393 

—03H 

0.892 
• 5*0 
8.56 
.30 
2.70 
.8282 
-023* 
—0*25 

0.&L9 
.513 
10.05 
■ 30 
2.90 

.8799 

—0285 

-0390 

0.75* 

.510 

n.*o 

.30 

3.18 

.9530 

—0*06 

-.0358 

c/b 





rre«*ure coefficient, P 






i 

1 

0.000 

a .o2? 

.050 

.100 

.200 

.300 

.*00 

-*£ 

.900 

■9?0 

1.068 

-1.33k 

-1.597 

-1.6*0 

*-1,189 

-.SSL 

-.709 

—59k 

-*S8 

-.*06 

-337 

-.30* 

-.238 

1.072 
-1.316 ' 
-1.560 
-1.578 
*-1.309 
-.9*3 
-.718 
—.*66 
-.*60 
-.356 
-.290 
-.825 
-.175 

1.075 

-1.886 

-1.538 

-1.678 

*-1.160 

-.830 

-.630 

-.489 

-.396 

-.310 

-.886 

-137 

-.066 

1.079 
-1.863 
-I.307 
-1.577 
*--951 
-.657 
-.551 
-.*79 
— *10 
-.326 
—.28* 
-093 
-.020 

1.060 

-1.799 

-1.531 

-1.026 

*-,69* 

-650 

-.565 

-509 

-,*55 

-377 

-.267 

-093 

,012 

1.08* 
-1.066 
«—9*0 
*-.76* 
**-.6*3 
-57* 
-.510 
— *73 
— *37 
-377 

-.275 

-.086 

.032 

1.086 

-1.690 

-l.*ll 

-.586 

529 

-.*99 

-.5*6 

-*3T 

-.*18 

-372 

-.286 

-093 

.035 

1.068 

-37* 

-378 

—.379 

“-.395 

—.*07 

-.392 

-392 

-3*3 

—29a 

-113 

.013 

1.092 
.120 
— D9l 
-193 
-275 
-,312 
-.321 

-.339 

-35* 

J .33» 

-281 

-113 

.009 

1.096 

.250 

.10* 

-03* 

*-.189 

-237 

-263 

-297 

-322 

-320 

-279 

-.126 

-.016 

1.092 

.165 

.an 

-.115 

— 3*5 

—.201 

-295 

-320 
— 330 

-.326 

-202 

—IS* 

—009 

1.091 
-.151 
-.21* 
— 882 
•-3*1 
-356 

-#9 

-3*7 

-86* 

-113 

.007 

1.069 

3S 
— *61 
•-.456 
— **8 
— *23 
— *16 
— *00 
-370 
—29* 
•-.166 
•-.086 

1.083 
-899 
—777 
«-67* 
“-.608 
-.5** 
— *92 
-*62 
-,**1 
-388 
-291 
-095 
.023 

I.08* 
-1.337 
-1.1*5 
-866 
*-.709 
-633 
-562 
-.515 
-.*7* 
-*Q6 
-.290, 
A— gi£ 

•-.107 

1.078 

-1.876 

-1.589 

-L.339 

*-87* 

-665 

-557 

-517 

—45* 

-369 

—255 

-095 

—002 

1.075 
-a.**5 
-1.61* 
-i.683 
•-1.0*7 
-.731 
-581 
— *86 
— *06 
-323 
—.222 
—no 
—0*8 

1.067 

-1.318 

-1.6*8 

-1.693 

•-1.217 

-87* 

-6*6 

-505 

—*05 

-.317 

-2*2 

-.167 

—122 

1.066 

-1.3*4 

-1,728 

-X.711 

*-1.28* 

-.9*6 

-707 

-576 

-*83 

-382 

-303 

—217 

—I72 

■ 

.0375 

.075 

.150 

.350 

.350 

.4J0 

•350 

.650 

•750 

.850 

.935 

*.975 

*1.000 

.8*1 

*.69* 

.515 

.379 

,269 

.185 

.119 

.051 

.007 

-.0** 

-.088 

.116 

,076 

.813 

*.67* 

.550. 

.360 

.255 

.180 

.117 

.057 

.018 

-.081 

-.057 

-.009 

.032 

.**9 

.325 

.232 

.162 

.110 

.059 

.0*0 

,011 

-,006 

.03* 

.105 

,707 

“075 

.*06 

.269 

.206 

.1*7 

.103 

.063 

•05* 

.03* 

.030 

.093 

.809 

.630 

a .*76 

.3*9 

.239 

.M>3 

.115 

.079 

.0*2 

.0*8 

.036 

.0*0 

.130 

.279 

Baa 

wm 

.368 

.2*3 

.201 

.18* 

.066 

.035 

.015 

-.002 

.017 

.031 

.066 

.173 

.305 

.128 

.003 

.055 

.08* 

-.011 

-.032 

-037 

-.0*5 

-.013 

.013 

.059 

.151 

.83® 


-363 

-870 

—176 

-.1*9 

-.1*6 
' -135 
-119 
-.10* 
-030 
.006 
.068 
.153 
.280 

-295 

—168 

-110 

-103 

-no 

—106 

-096 

—085 

—0*0 

.005 

.067 

.172 

.291 

-009 

0 

.00* 

—015 

-0*6 

-059 

-.059 

-059 

-027 

.007 

.097 

.138 

.252 

.832 
.160 
.109 
.065 
.019 
-006 
—013 
— 026 
—00* 
.017 
.057 
.13* 
.30* 

.**9 

.320 

.217 

% 

.0*9 

.068 

.00* 

.019 

.088 

.057 

.156 

.276 

•556 

.*06 

.279 

■195 

.119 

■07* 

.0*2 

.012 

.017 

.017 

.036 

.07* 

.13* 

.6$0 

.520 

-378 

.272 

.109 

.129 

.069 

.05* 

.0*8 

.037 

.0*4 

.099 

.207 

.7*6 

.577 

.*25 

.315 

.218 

.13* 

.102 

.059 

.0*2 

.019 

:$ 

.109 

.787 

.612 

.*62 

.340 

.2*4 

.171 

.n* 

.060 

.030 

— 0Q2 

—Q26 

.010 

.149 

.8*3 

.672 

.505 

•37* 

.267 

.187 

.126 

.063 

.029 

-.013 

-.0*2 

-.0*7 

0 

T 


,uro | | | | j | | I I I I I I J \ l. , - 1 ■ -^ ■ -■ 

“TnlMd t»1u». 


KACA EM L50H03 



























EAHLE 7.- raSSBOffi CfEFFICIMtrS AJff) AEOTTSAMC CHAHACKRISEtCS CF AS 
KACA l6-(2.95) ( 06 . 95 ) raOHfXI® HUBS SBCTIOH (1 » 0.00) - Cwtinual 


(0) H » 1600 n»j 



0.896 

0.973 

1.039 

1.123 

1.192 

1.271 

1.348 

1.438 

1.473 

1.397 

1.319 

1.215 

1.141 

1.078 

1.010 

0.940 

.656 

.667 

.672 

.683 

.69s 

.696 

.713 

.721 

.726 

.719 

.70 1 

.697 

.684 

.670 

.669 

.664 

8.48 

6.94 

3.64 

4.02 

e.72 

1.87 

-.11 

-1.67 

-2.28 

-.97 

•4o 

2. 30 

3.69 

4.88 

6.20 

7.60 

.39 

.39 

•38 

■ 37 

■ 37 ■ 

• .#> 

•33 

• 33 

• 33 

.34 

.33 

.36: 

.37 

• 38 

■38 

.39 

a. 82 

£.80 

2.61 

2.10 

1.83 

1.30 

.84 

■ 38 

.23 

.32 

.95 

1.32 

1.93 

2.21 

2.47 

2.71 

.1)662 

.8723 

.017? 

,6614 

-?79*v 

.4163 

.2683 

.1842 

■0737 

.1682 

.3043 

.4826 

.6071 

.6946 

.‘7693 

.8360 

-.0233 

-.0306 

-.0314 

-.0395 

-.0426 

-.0368 

-.0630 

-.0660 

-.0689 

-.0674 

-.0611 

-.0562 

-.0481 

-.0462 

-.0423 

-.0337 

-.0448 

-.0436 

-.0397 

-.0267 

-.0340 

-.0142 

.0010 

.0039 

.0067 

.0056 

,0024 

-.0162 

-.0290 

-.0243 

-.0280 

-.0337 


0.066 

.648 

9.09 

■ 39 
a.as 

.8793 


Eraamre coefficient, P 


1.126 1.128 
-1.329 -I.07I 
-1.062 -.466 

-.673 -.484 

-.580 -.305 

-.57? -.499 

-.516 -.466 

-.495 -.463 
-.467 -.434 

-,4o? 


‘.677 

*.651 

‘.605 

■333 

.481 

.423 

.390 

,330 

.251 

,288 

.245 

.170 

.213 

.170 

,113 

.148 

.119 

.064 

.108 

.083 

.034 

.071 

.049 

.008 

■071 

■033 

.022 

.063 

.051 

.028 

.089 

.086 

.072 

l ,146 

a .139 

.142 

.230 

.227 

.246 





tiMumnsss 

-1 1 1 i 1 1 1 1 1 1 l 1 

1.137 

.199 

.029 

-.130 

-.240 

-.300 

-.383 

-.363 

-.391 

-376 

-.290 

-.127 

,009 

1.139 
■ 279 
.101 
-.071 
-.213 
-.267 

-.300 

-■343 

-.379 

-.373 

-.004 

*-.063 

*-.313 

*-.398 

-.093 

-.257 

-.326 

-.038 

-.178 

-.223 

-.049 

-.130 

-.184 

-.065 

-.140 

-.167 

-.084 

-.140 

-.161 

-.084 

-.187 

-.144 

-.080 

-.114 

-.123 

-.036 

-.03T 

-.062 

.001 

-.003 

-.004 

.073 

.073 

.070 

*.171 

*.135 

*.135 

.262 

.240 

,2W 




*-,214 

*.010 

.339 

.491 

*.366 

*.622 

-.165 

0 

.195 

.329 

.425 

.484 

-.117 

0 

.132 

.230 

.302 

•331 

-.104 

-.022 

.079 

.133 

. 9 X 1 

■836 

-.106 

-.042 

.041 

.103 

.132 

.190 

-.116 

-.067 

0 

.038 

.092 

.124 

-.104 

-.070 

-.013 

.028 

.060 

.089 

-.096 

-.070 

-.032 

.003 

.028 

.033 

-.044 

-.031 

-.003 

.018 

.036 

.037 

.004 

.004 

.016 

.030 

.036 

.052 

.078 

.081 

,001 

.077 

.071 

.092 

“.181 

*.164 

*.193 

*.164 

.141 

*.136 

.276 

.247 

.331 

.286 

.278 

.239 


“Paired value. 
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TABLE 7 .- fflBSanEE CCBJTICOairB AED AKRGDnHKIC CfflKACOffiiariCS CF AH 
HACK 1M2.95) (06.95) mmJSB BLAIS EUCTIOT (l “ 0.80) Continued 


-J 

CD 


( 4 ) S = SOOO nnj = 29 . 92 °. 



“Faired tnltie 


NACA EM L50H03 















MBXS T.- HSKBCIHI CMITOOT*B ABO AKBOBIWKIC OBWACHRIBUICB Cl Ml 
BACA l6-(£. 95) {06.95) HBOTffUS HLAIK SECTIOH (z - 0.80) - CoctlmMd 






(«) » 

a 2I6O 1W 

>.732 





J 

1.122 

l.lffl. 

1.244 

1.298 

1.363 

1.402 

1.391 

1.331 

1.265 

1.203 

1.150 


.938 

.939 

.950 

■937 

•970 

.975 

•971 

.959 

.947 

• 937 

•930 

«x' 

4.o4 

8.93 

1.76 

•78 

-.37 

-1.05 

-.86 

.19 

1.39 

2.32 

3-31 

4> 

.66 

.65 

•63 

.a 

■39 

•38 

.53 

.60 

.62 

.64 

.66 


1.92 

1.62 

1.21 

.80 

.29 

-.04 

.09 

.49 

.90 

1.36 

1.71 

on 

.6046 

.5135 

■3033 

•8370 

.0936 

-.0148 

.0296 

.1359 

.2064 

.4315 

.3302 

“n 

-.1070 

-.0965 

-.0922 

-.0789 

-.0723 

-.0667 

-.0700 

-.0730 

-.0923 

-.1040 

-J.Q77 

°a 

.0207 

.0227 

.0317 

.0300 

.0330 

.0391 

.0385 

.0307 

.0397 

.0312 

.0233 

o/b 

Frnuuro oocfflalent^ P 


0.000 

1.235 

1.240 

1.246 

1.250 

1.237 

1.260 

1.25a 

1.251 

1.844 

1.239 

1.235 


a .0G5 

".185 

-.194 

-.071 

.Iffl. 

.341 

.380 

•300 

•392 

.394 


—102 


.050 

-.297 

-.293 

-177 

-.015 

,138 

•836 

.833 

.219 

.214 

.036 

—136 


.100 

“^■399 

“-367 

-.190 

-.134 

-.oca 

.009 

.090 

.030 

-.017 

-.116 

-236 

§ 

*.200 

-.522 

-.459 

-.304 

-.261 

-.135 

-.005 

-.083 

-.221 

-.295 

-.371 

— 44o 


.300 

-.602 

-.521 

—.431 

-.330 

-.222 

-.176 

-.167 

-.304 

-.37« 

-.463 

-go 

g 

,400 

-.663 

-.581 

-.490 

-.400 

-.293 

-.242 

-.255 

-.349 

-.426 

-.532 



.500 

-,707 

—635 

-.339 

-.463 

-.337 

-.311 

-327 

-.403 

-.491 

-398 

-.661 

I 

,600 

.700 

.800 

::Sg 

-.409 

-.706 

-.739 

-.570 

-.599 

-.699 

-.783 

-.334 

-.630 

-.744 

-.461 

-.525 

-.663 

-.614 

-.417 

-.501 

-.629 

-.502 

-.571 

-.704 

-554 

-.653 

-.761 

-.638 

-§>5 

::S 

-.410 


.900 

-.376 

-.369 

-.372 

-.375 

-.617 

-.713 

-.680 

-.399 

-.358 

-.333 

— 332 


.950 

-371 

-.360 

-.338 

-.333 

-.319 

-.325 

-.302 

-.312 

-.320 

—■337 

-.346 


.0375 

.419 

.290 

.144 

-.006 

-.369 

-.474 

-.443 

-.230 

.054 

■*®T 

.338 


.075 

.339 

*.245 

-134 

.020 

-.262 

—390 

-353 

-.046 

.066 

.116 

.207 


.150 

.873 

.191 . 

.105 

.032 

-.025 

-.876 

-.227 

-.041 

.054 

.145 

.223 

s 

.250 

,1B2 

.109 

.036 

-.023 

-.106 

-.223 

-.100 

-.002 

.004 

.079 

.147 

.350 

.119 

.056 

-.006 

-.059 

-.154 

-.196 

-.161 

-.094 


.034 

.094 


.450 

,045 

— .ca.3 

-.073 

-.18? 

-.171 

-.232 

-.202 

-.166 

-.090 

-.039 

.017 

s 

.550 

-.006 

-.062 

-.112 

-.146 

-.210 

-.241 

-.229 

-.206 

-.136 

—002 

-.034 

u 

.650 

-.074 

-133 

-.169 

-.821 

-.276 

-.312 

-.290 

-.257 

-.209 

—199 


g 

.750 

-.064 

-.128 

-.205 

-.254 

-.288 

-.347 

-.317 

—.208 

-.236 

—199 

-.lm 

5 

m .50 

-.125 

-.180 

-.242 

-.297 

-.349 

-.376 

-.334 

-.341 

-.272 

-Jg 

-.lM- 


“.925 

•975 

-.147 

-.157 

-.184 

-.165 

-.218 

-.177 

-.272 

-.175 

-.313 

-.179 

-.320 

-.214 

-.303 

-.171 


-.242 

-.164 

—142 

-.162 

— 1#> 


“1.000 

-.103 

-.102 

-.101 

-.091 

-.060 

-.100 

-.015 

-.070 

-.051 

—051 



“lalroi Tilne. 


VO 


NACA RM L50H03 




























TABII5 7-- EREESDRE C0KFTICX8RJ3 USD MRQBOUHIC CHARACTERISTICS 07 AH 
HACA l6-(2. 95) (06.95) EROFRTJflB HADE HBCIIQH (x - 0.80) - Continued 


03 

O 



NAjCA KM L50H03 






























I t 


WU 7,- MfiflCKI ccfsmcnrffl AHD MKS3IHMCC0 CHABACHRUfTICfl OF fJt 
MCA 16-(S.95){o 6.95) tacratlM BLUB wmtai (* - O.BO) - Oonttaudl 


(a) If - 135a rj») Bq.tjb - f*.39°. 


1.696 1.5TB 

.6k) ,&a 

8.56 10.55 

■®9 

fi.te b 
.8193 .95S8 

..0590 

-.oaol 



NACA KM L50H03 












































Lover surface 


WBif 7.- iubssdhe coEmciarps iuro AERouyitAMic cHARAcrmsnca op ns 
IACA 16-(2.95)(o 6,95) PROFELIZR BLADB sscraail (i = 0.80) - Continued 


CD 

ro 



NACA EM L50HO3 


















TJppsr surface 



IAHLE 7 ,- IREB 8 URI CODTICIKBTS AKD AEHQD?JfAJCrC CHABACIERIOTICS OF AN 
NACA 16-{2.95 )(o 6.95) HWFKLMR BLADI BCMOT (at « 0.80) - Continual 



NACA EM L50H03 










TABLE 7.- EBBSSUKE COEmCIKHTB AND AEBODIHAMIC CBARACHRIHUCS OF AN 
HACA l6-(2.95)(06.95) PROPELLER BLAEE BERTHS (x - 0.80) - Oomtlimed 


(J) M « 0.60> Po.7?i = 44.39°. 


2.066 

2,092 

2.130 

2.135 

2.180 

2.226 

2.285 

.91)6 

.938 

.936 

.926 

.920 

.909 

.893 

3.15 

2.80 

2.29 

1.97 

1.63 

1.04 

.29 

.47 

M 

.43 

.42 

.41 

.38 

•35 

1.44 

1.35 

1.19 

1.13 

1.07 

-* 1 V 

.76 

.4919 

.4620 

.4041 

.3853 

•3645 

.3114 

.2607 

-.1078 

-.1006 

-.O853 

-.0871 

-.0820 

-.0745 

-.0733 

.0326 

.0334 

.0382 

.0323 

.0292 

.0364 

.0310 


2.313 

2.354 

2.386 

2.429 

.883 

.882 

.976 

.868 

-.05 

-.55 

-.94 

-1.56 

.34 

■ 32 

• 30 

.28 

.70 

• 55 

.49 

.38 

.2423 

.4893 

.1683 

.1302 

-.0738 

-.0702 

-.0789 

-.0744 

.0332 

.0349 

.0292 

,0219 


Pressure coefficient, P 




.274 

.233 

.155 

.095 

.233 

.198 

.154 

.109 

.171 

.141 

.095 

.058 

.113 

.086 

.047 

.016 

.050 

.Ofi4 

-.011 

-.037 

-.009 

-.031 

-.063 

-.086 

-.077 

-.078 

-.106 

-.128 

-.101 

-.143 

-.185 


-.146 

-.1® 

-.198 

-.204 

-.186 

-.204 

-.224 

-.822 

-.171 

-.189 

-.198 

-.188 

-.118 

-.144 

-.093 

-.151 

-.0© 

-.100 

.010 

-.103 



a -313 

.087 

.036 

0 

-,051 

-.098 

-.137 

a -.174 

-.201 

-.211 

-.175 

-.132 

-.OliO 


a P*lred value 
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TABU 7.- PRESSURE CQKFFICIEHTO ARD AEROIOTAMIC CHASAOTRIST1CS OP AH 
HACA l6- (2. 95) (06.95) FROPKJ3R BMUS SECTXOM (x = 0.80) - Condoled 


00 H - 0.63) S 0i7?R - 44.39°. 


J 

2.Q37 

2.052 

2.093 

2.129 

2.167 

2.194 

2.226 

2.245 

2.303 

2.337 

2.362 

% 

1.093 

1.088 

I.067 

1.036 

1.046 

1.036 

1.023 

1.0X8 

1.001 

.994 

.964 

«*’ 

3.33 

3.34 

e.76 

2.29 

1.81 

1.46 

l.o4 

.81 

.04 

-.36 

-.65 

AS 

.36 

.55 

.33 

.51 

,48 

.47 

.45 

.43 

.40 

.38 

.36 

“1 

1.11 

1.11 

1.03 

1.00 

.84 

.76 

.64 

.53 

.33 

.20 

.05 

c n 

.3800 

.3797 

.3582 

.3428 

.2848 

.239° 

.2171 

.1894 

.1153 

.0670 

,0161 

<=» 

-.1036 

-.1138 

-.U92 

-.1108 

-.1170 

-.1147 

-.1108 

-.1084 

-.1030 

-.0964 

-.0874 

c c 

.0437 

.0442 

.0457 

.0476 

.0432 

.0432 

.0435 

.0433 

.0444 

.0449 

.0425 

c/b 

Preeaw# coeffidant, P 



1.334 

1.331 

1 

1.31Q 

WSM 

I.298 

1.288 

1.284 

1.275 

1.272 

I.263 



.029 

.167 


.179 

■on 

.232 

.289 

•314 

.343 

• 371 

.386 


.050 

.056 

.057 

.070 

.099 

.144 

.159 

.189 

.209 

.231 

.254 

.265 


.100 

.003 


,001 

.oil 

.033 

.040 

.038 

.070 

.061 

.099 

.106 

3 

“.200 

-.169 

-.145 

-.160 

-.149 

-.038 

-.030 

-.129 

-.141 

-,ia 

-.108 

-.125 

a 

.300 

-.268 

-.274 

-.284 

-.276 

-.231 

-.247 

-.235 

-.229 

-.223 

-.208 

-.209 


.400 

-.318 

-.328 

-.341 

-.340 

-.313 

-307 

-.294 

-.283 

-.264 

-.270 

-.270 


,300 

-.371 

-.383 

. -.397 

-.393 

-.376 

-.376 

-338 

-.346 

-.343 

-333 

-.335 

a 

.600 

-,434 

-.449 

-.£76 

-.473 

-.440 

-.430 

-.422 

-.4a 

-.439 

-.438 

-.443 

1 

.700 

-.303 

-?19 

-543 

-.537 

-.319 

-527 

-529 

-.329 

-527 

- p513 

-.516 


.800 

-599 

-.618 

-.633 

-.644 

-.64® 

-.650 

-.642 

-•§7 

-.652 

-.630 

-.633 


.900 

-.667 

-.695 

-.731 

-.741 

-.732 

-.741 

-.744 

-.TO 

-756 

-734 

-.764 


.950 

-.439 

-.583 

-.713 

-731 

-.770 

-.7® 

-.797 

-.800 

-.824 

-.819 

-773 


.0373 

,301 

.284 

.217 

.134 

.069 

.013 

-.110 

-.184 

-.313 

-372 

1 

k 


.075 

.272 

,264 

.207 

.161 

.105 

.074 

.oo4 

-.063 

-,a7 

-.288 

-333 


.150 

.219 

.206 

• .157 

.121 

.081 

.053 

.019 

-.007 

-.132 

-.200 

-.266 


.250 

,135 

.145 

.098 

.067 

.033 

.011 

-.023 

-.045 

-.130 

-.171 

-.231 

8 

.350 

.094 

.086 

.040, 

.013 

-.017 

-.038 

-.074 

-.096 

-183 

-.231 

-.267 


.430 

.048 

.038 

-.004 

-.028 

-.051 

-.071 

-.103 

-.123 

-.161 

-.223 

-.287 


.350 

.003 

-.003 

-.043 

-.065 

-.084 

-.105 

-.136 

-.139 

-.203 

-.223 

-.276 

g 

.650 

-.064 

-.070 

-.107 

-.128 

-.143 

-.164 

-.192 

-.211 

-.267 

-.084 

-.313 

h 

.750 

-.071 

-.£>99 

-.133 

-.145 

-173 

-.192 

-.as 

-.223 

-.278 

-2 99 

-327 

5 

.830 

-.156 

-.161 

-.198 

-,a6 

-.226 

-.243 

-.270 

-.284 

-331 

-.348 

-373 

3 

.923 

-.164 

-.171 

-.207 

-.221 

-.231 

-.252 

-.275 

-.290 

-.337 

-355 

-379 


a .975 

-.138 

-.162 

-.183 

-.000 

-.203 

-.230 

-.243 

-239 

-.303 

-335 

-355 


“1.000 

0 

-.050 

-.133 

-.145 

-.135 

-.170 

-.180 

-.180 

-.235 

-.270 

-.265 


'Vtdrod value . V ^'-j^ACA f ^- r>r 


00 
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table 8.- rasagns* co si r uju ms ahd aergeorahic cHABAmscLBncs or xa 
KACA Ifi-{a.a2)(06.1v3) JBOPELEt BUUJB BECTTOT (i - 0.85) 


(a) I « : 1140 rpm; p n 


1.151 1.280 
.509 1 .508 

2.8e i .53 


29.66°. 


.0689 -.0376 -.0287 - 
.0070 -.0250 -.0250 - 


-.0502 -.0*39 -.01*9 -.051 
-.0200 -.014? -.0133 -.013! 



1,1166 

1*32 

1-333 

1.218 

1.119 

1,029 

0.933 

0.840 

.5S 

.528 

.520 

.513 

•509. 

.496 

*93 

.484 

.454 

-1.00 . 

-e.96 

-e.06 

-39 

1.62 

3.40 

5.0? 

6.88 

8.68 

.18 

.17 

.18 

•19 

.20 

.21 

.22 

.23 

.24 

.61 

.05 

.23 

.66 

1.16 

I.60 

1.96 

2.30l 

2.79 

.i860 

.0155 

.0772 

.2006 

.3468 

-4773 

•5799 

.6721 

.8083 

-.0510 

-.0624 

-.0642 

— 0625 

-.0593 

-.0606 

-.0549 

-.o4o4 

-.0379 

-.0139 

.0075I 

.OO78 

.0027 

-.0037 

-.0101 

-.0175 

-.0251 

—0304 


0.760 

.*7*1 

10.25 

.24 

2.93 

.3336 
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MBUt 8.- hubsdei cownciwis ms aeodiiamic asuuQxsiams or as 
SAGA lfi -( a . 8 e ){ o 6 . A 3 ) ffiOEBI ® BUM SKjmew (x - 0 . 85 ) - Oantinual 


I 

(b) I » 1350 IJ«| f 0-T;R - E 9 . 86 °. 


I.70A 

0.777 

0.899 

0.938 

1.005 

I.096 

.536 

■ 5®- 

■ 572 

.573 

.581 

■590 

..37 

9.92 

0.31 

6.79 

3.52 

3.82 

■§3 

■£ 

.33 

.33 

• 32 

■30 

!.«7 

e.83 

2.33 

2.35 

2.07 

1.79 

.7*tfl0 

.8073 

• 7320 

.6B96 

.6U1 

■3339 

-.0688 

-.0771 

-.0225 

-.03 1^ 

-.0151 

-.0I78 



1 .W 5 l.ltol 

.636 .8a 

- fi . fl . - 1.59 

.63 .23 

.13 .35 

.OAOB .lo; 


l.inA 1.329 
.teo .615 

1.59 - 3 ^ 


1.077 0-973 
■383 .505 

^.17 6.12 


0.738 

■567 

10.69 

A 

.7960 









































TAHU: 8 .- HUB3S0HE COKTOCHSTB MTD AKBQDYMAMIC CHAHACTSHIHEIC3 OF fill 
KACA l6-(2.B2)(06.43) mopmm ELAEE SECTIOF (x - O. 63 ) - Continued 


GO 

CO 



Preaeura coefficient, F 



1.126 

-1.050 

-1.770 

-i.T69 

-•557 

-.491 

-5U 

-.*77 

-.443 

-.361 

-.281 

-.099 

.125 


1.128 

- 1.012 

-1.721 

-1.518 

-.700 

il 

-.*45 


.0375 .586 

.075 .5*0 

* ,1?0 .418 

£ ,230 .289 

8 .330 .223 

0 .450 .1*1 

£ *.350 .085 

1 .650 .04.7 

>3 .750 .027 

.850 .002 

.925 .100 

“.975 .289 

* 1.000 .501 



1.147 

.332 

“.107 

-.649 

-.139 

-.233 

-,3°7 

-.328 

-.3& 

-.331 

-.307 

-.127 

.012 

1.148 

.333 

“.070 

-.108 

-.235 

-.263 

-.328 

-.345 

-.372 

33 

-.124 

.013 

-.373 

-.300 

-.283 

-.219 

-.194 

-.155 

-.166 

-.137 

-.134 

-.113 

-.127 

-.111 

-.123 

-.113 

1 -.123 

-.100 

-.055 

-.034 


1.135 
-.157 
-.113 a -.5l6 




-.007 
.078 
.209 .173 

.352 -235 



•■352 -.455 

.393 -.465 

.390 -.440 

.398 -.431 
■•352 -.369 

-■309 
-.111 
.024 


..039 .216 
-.032 .143 
-.033 -0&7 
-.053 .036 
..049 .021 
-.063 -.014 
■.073 -.041 
-.074 -.045 
-.041 -.020 
-.005 ,007 

.056 .036 
.139 .127 
.222 .23* 


1.130 1.133 
-.485 -.826 
“■-.689 -1.240 
-.647 “-.813 
-.560 -.617 
-.327 -.563 


-.514 -.538 

-.474 -.487 
-.454 .-.430 
-.381 -.374 

-.307 -.292 
-.101 -.096 
.009 .023 
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tabu 8 .- uaeBDHC ccaarrccmiB ahd airctohiamic chabaciibibtics car ah 
KAQA l6-(a,8a)(06A3) FROmjffi BLABI 3HrnOI[ (i k 0 . 85 ) - Continued. 


(i) Sf - 2000 nnj P 0 _ 75a - 29.66°. 
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TABLE 8.- HiESSDRE COEnTCCrDnS AID AJROEXKAMIC CHABACTERTBTICS OF JUT ° 

HACA l6-(2.82)(Q6.l3) EHOPELLffl BLAIS SECTTCBI (l = O. 85 ) - Continued 


(o) IT « 2160 rpm; 




.0375 


.075 

0 

.150 

3 

.2JO 

i 

.390 



u 

.?5Q 

s 

.650 

s 

.750 


,850 


•925 


a .975 


mm\ 


*JUr»d mlu». 


.U 59 

.365 

.252 

.127 

-.300 

.300 

.211 

.113 

.290 

.221 

. 1 66 

.090 

.203 

.11*5 

.099 

.036 

.153 

.099 

.060 

.ool. 

.102 

.Olfi 

.OJO 

-.007 

.025 

-.030 

-.017 

-.060 

-.038 

-.091 

-.117 

-.155 

-.058 

a -.l !6 

*-.162 

*■-.196 

-.109 

-.16 it 

-.172 

-. 20 A 

-. 10 * 

-.155 

-.171 

-.196 

-.026 

-.113 

-.156 

-.152 

.207 

0 

-.128 

-.051 
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T’ JTTT.I 8.~ muHH i K t muri d TBWB AHD AH K P U MtP) OElBAaCIEUSXICB OF AH 
kaol i6-{2.a2){o6.^3) nmn BfJinE Manor (x - 0.85) - oantbuMi 

(j) 1 ■ 1M0 vm P 0<7!R .- w.53 0 . 
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ehe® 8.- iBEsscHs uoafriaunB Ago Mna/mtcw mmamiamB or as 

SUM. 16~(2.82)(q 6.A3) raatBiJH HLtf® BfflJOT! (i - 0.^) - acattnual 
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T AKIJ a.-'MS3BtIR£ OCEffTinrsEB AD ASfiODmHCTO CBAEACnEUIUB CBT AI 
SUM. l£-(2.a2)(o6.%3) rnS’SUJS BUM fl lflEM S (x - 0.85) - OmtlzauA 


\Q 


































TABU 8.- PR238UHI nomri' fi'l pith A» AffiCKTS/UCQ ffiTV Mi' . 'I'V H iff n iH OGT AT 
BUM. l£-(2.£E)(06.^3) B WTJS Ul axoncxw (x - 0 . 85 ) - OwrfetawA 


(J) M - 0 . 60 ; P 0-7;b - 44 . 33 °. 


J 

2-057 

E.O85 

2-124 

2.163 

2.209 

2.233 

2.301 

2,318 

2.373 

2.438 

2.498 

a. 490 

He 

.988 

.980 

-968 

•930 

.938 

■ 924 

.908 

.904 

.889 

.88l 

.869 

.863 

“s' 

3-40 

3-03 

2.51 

a.oi 

1.41 

-S 3 

.27 

.03 


"i«l6 


- 43.00 


-49 

■47 

-43 

-43 

.41 

-38 

■33 

■34 

.31 

.28 

.27 

.83 

“l 

1.30 

1.30 

1.22 

1.13 

-91 

-73 

.38 

•49 

.38 

.23 

.19 

.00 

«n 

■ 4137 

-4173 

■ 3919 

■ 3640 

•8933 

•2374 

.1886 

.1388 

.1218 

.0828 

.0633 

.0267 

On 

-.1061 

-1064 

— 1010 

-0974 

-0778 

“4 O676 

-0599 

-0633 

“*o664i. 

-0737 

—0001 

— 08f8 

°o 

.0306 

.0325 

.0307 

.0283 

.0233 

.0214 

.0184 

.Q1& 

.0149 

.OO96 

.0096 

•0075 

kji 

frMiuro ooafflolscrti, P 



1.E67 

1.363 

1.236 

l.fi 46 

1.239 

.180 

1.231 

1.223 

1.221 

1.213 

1.209 

•338 

1.202 

1.200 


.oej 

.111 

.099 

♦.113 ' 

.134 

-S 

.234 

.264 

.307 

.363 

.398 


.050 

4-033 

*■-030 

4-038 

.013 

mm. 

-045 

a .o63 

“.110 

4.130 

4.145 

— * O&D 


5 


-175 

-194 


—189 

-132 

—121 

—100 

— 061 

-039 

.020 

3 

.£00 

- 31 £ 

-319 

—310 

rrCrTi^Bi 

-275 

-247 

Mil 

—223 

-217 

-241 

—201 

-130 

a 


-363 

- 8*7 

-389 

-390 

-359 

-438 

-342 . 
-434 

—344 

—^8 

-313 

-306 

—296 

—263 

■ 

— 420 

-439 

—465 

-439 

-422 

— 392 

-8 

-367 

-351 

u 

.500 


-520 

—333 

-349 

-533 

-317 

^■320 

4-510 

4-484 


—422 

5 

.600 

—364 


—610 

-®3 

-606 



—380 

4-564 

-567 

-331 

—318 

p 1 

.TOO 

.800 

«- 6 W 3 

a — 690 

“—713 

4-634 
— 686 

-624 

-&2 

— 600 

-3B8 

31 


-707 

-746 

-772 

-78B 

— 550 

-399 

~1 

- 3 E 3 

-375 

-431 


.900 

-SB 

-556 

-441 

-370 

—249 

-203 

-183 

-136 

-107 

—076 

—034 

— C 29 
.048 


• 350 

-377 

-397 

-370 

-333 

-253 

—186 

—164 

-133 

-077 


0 


* 037 ? 

.266 

■ ,248 

.190 

.140 

.034 

-038 

—118 

-e6o 

-477 

-608 

—706 

—000 


• 075 

.303 

.186 

.136 

.094 

.033 

—030 

—078 

-139 


-464 

-378 

-686 


■150 

:9 

.143 

.im 

.068 

.016 

—034 

-071 

-123 

-230 

-338 

—50a 


.250 

,o8a 

,046 

.017 

-oea 

4-030 

-093 

4 -.U 9 

4-131 

—198 

— 204 

—222 

« 

.350 

•V» 

tt ,o 43 

*-009 

tt -059 

4,030 

“-063 

4—074 

4-004 

tSi 

-012 
“-O63 
— 112 

-116 

cSH 

— 141 

4-125 

cS 

-133 

-179 

-213 

-163 
— 196 
■ 4—217 

— lfiL 
.-ace 
4-211 

1 

"•lob 

4-186 

h 

.650 

4-106 

4 -ifl 4 


4-164 

4-167 

4—184 

—230 

-230 

—213 

-198 

—18a 

—139 

e 

.750 

.S90 

-133 

-170 

—196 

-217 

-221 

—222 

-221 

-208 

—172 

—148 

—129 

—100 

M 

-193 

—211 

—236 

—230 

—242 

:g 

3 %. 

mm 


—090 

-068 

— O36 

.OOL 4 


.923 

-199 

—219 

—240 

-231 

-224 

—043 

—019 


“■ 9 T 3 

-176 

-211 

-21? 

-220 

-168 

-126 

—100 

-073 

— ®5 

.007 

.045 

.070 



-125 

-173 

-130 

—123 

-073 

-090 

-C 23 

—ffl.0 

.030 

-073 

•130 

.173 


"SalroA ta1w>. 




\o 

\J1 
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IAB.TJ 8.- PE83STEI OOB 
HUH l6^2.82)(06.43) 



aid Am flpnimrn cmEACDSKiKErcB car as 
2 BLAIII MOOCH (z = 0.85) - Oo n a lnfo a 


0 \ 


0.652 (> 0.733 " ^■53°' 


2,189 

2.221 

2-243 

2.286 

2.326 

1.060 

l.OJI 

l.olo 

1.026 

1.015 

1.67 

1.25 

■99 

.44 


,w 

.46 


.42 

.39 

■63 

.69 

•36 

.13 

•32 

.2688 

.2211 

.1851 

.1100 

•ioe 6 

-10 y 

—1016 

—0971 

-0963 

—0941 

.0422 

.0122 

.0I13 

.0119 

.olio 


EretBrare ooeffloltnt, P 
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lABia 9.- ffiEati odEFncmrrB and aecethakio qmBArrmxagioa car ab 
SACA X&-(e. 32) {03.77) ERCimSB BXAra BBCITICH (i - 0.90) 


(a) X - UAO jomj B - 29.57°. 
0.75B 
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*0 

00 

TABLE 9.- PRESSURE COEFFICIENTS ABB AERQDYMWIC CBASACTSPlSTICo OF AM 
BACA l6-(2.52)(05.77) HIOPBLLKR BLJfflE SECTIOM (1 - 0.90) - Continued 


(b) I - 1350 rp»; S 0>75B - 29-57° 



j 

Hi 

di' 

°n 

°o 

1.026 

.615 

4.51 

.31* 

2.06 

■9357 

-.0436 

! - .0129 

1.095 
.618 
3.28 
• 33 
1.76 
■4599 
-.01*22 
-.0116 

1.185 
.630 
1.71 
•31 
1.1*2 
•371*2 
- .o4o4 
-.0122 

1.285 

.635 

.01 

■29 

■79 

.2175 

-.0917 

.0042 

1.378 

.643 

-1.53 

.26 

•39 

.1041 

- .0618 

.0091 

I.298 

.639 

-.21 

.28 

•72 

.1908 

-.0582 

.0034 

1.233 

.635 

.89 

.30 

1.01 

.2688 

-.09B5 

.0018 

1.142 

.618 

2.46 

iS 

.3816 

-.0480 

-.0063 

1.058 

.610 

3-93 

. 1.11 
.4905 

-.0487 

-.0101 

0.967 

.603 

5-57 

•35 

2.23 

•5798 

-.0427 

-.0129 

0.928 
•596 
6.28 
•35 
2.39 
.6191 
-.0390 
- .0149 

0.874 

•595 

7-27 

■36 

2-57 

.6629 

-.0305 

-.0196 


o/b 







P 






0.000 

1.097 

1.098 

1.103 

1.105 

1.107 

1.106 

1.105 

I.098 

1.096 

1.093 

1.091 

1.091 


.025 

-.873 

-.055 

-.779 

0 

*.216 

.101 

-.094 

-.283 

-.782 

“-1 .040 

-.980 

-1.000 

u 


-1,212 

-.731 

-.504 

-.216 

*.019 

-.138 

-.309 

-.499 

-.951 

-1.324 

-1-395 

-1.419 



.690 

-.546 

-.416 

-.231 

-.080 

*-.190 

-.302 

-.413 

- .600 

-.875 

-1.103 

-1.304 


.aoo 

“- -537 

a-. 1*52 

a- .372 

*-.262 

*-.156 

*- .234 

-.289 

“-.358 

*- ,4g4 

a - -593 

*-.659 

*-.820 


.300 

-.1*68 


-.362 

-.283 

*- .204 

-•257 

*-•307 

-.346 

-.453 

-.491 

-•514 

-■565 

E 

•4oa 

-.1*26 

-.392 

-.341* 

-.291 

*-.241 

-.267 

-.318 

-•325 

-,4i8 

-Ml 

-•453 

-.466 

r u 

.500 

-.398 

-•379 

-.338 

-.302 

*-.266 

-.283 

-.327 

-.317 

-.393 

-.409 

-.410 

-.405 

& 

.600 

-.361* 

■-■3152 

*--320 

-.306 

--28G 

*-.285 

-.324 

-.304 

-.365 

-.365 

-.361 

-.344 


.700 

-.308 

-.302 

-.283 

-.274 

-.258 

a - >273 

-.286 

-.258 

-.311 

-.309 

-.298 

-.280 

a 


*-.229 

-.232 

-.223 

-.233 

-•235 

*- .231 

-.255 . 

-.2i 9 

-.261 

-.243 

-.832 

-.213 

1 


-.108 

-.110 

-.100 

-.118 

-.1£4 

a --133 

-.123 

• *-.092 

-.119 

*-.128 

*- -126 

-.097 

1 


-.01)* 

-.019 

- .002 

-■oe6 

-.039 

".030 

1 

-.027 

.012 

-.02 9 

-.021 

-.031 

*- .014 


.0375 

.1*65 

.350 

.220 

-.026 

-.248 

-.096 


.207 

.412 

.316 

.562 

“.535 


.075 

*.367 

.263 

.165 

-.01Q 

-.179 

-.062 


.215 

•307 

.396 

.439 

*.451 


.150 

.295 

.181 

*.U2 

-.001 

-.107 

-.030 

fifiB *. ;ib 

.163 

.175 

.285 

■315 

■ 344 


.250 

.17)* 

.121* 

*.073 

-.028 

-.110 

a - ,042 

.002 

.106 

.140 

.192 

.219 

*.250 

c 

a 

y 

.350 

.131 

.OBI* 

.056 

-.bi5 

-.071 

-.030 

.009 

.086 

.103 

.146 

.165 

*.10? 

.150 

.091 

.056 

.032 

-.026 

-.072 

-.031 

-.003 

.067 

.076 

.110 

■ 122 

.138 


•550 

.061* 

.035 

.Oil* 

-■035 

-.066 

-.040 

- .018 

.046 

.048 

.073 

.085 

.094; 

*.103 


.690 

.ola. 

■CAT 

.008 

-.030 

-.054 

-.036 

-.020 

.034 

,0fe6 

.045 

.060 

p 

•750 

.031* 

.014 

.004 

-.021 

-.033 

-.029 

-.017 

.032 

.021 

.032 

•037 

.036 

1 

*.890 

-033 

.026 

.020 

.006 

.017 

.016 

.020 

.054 

.021 

.029 


.019 

k4 

•925 

.063 

.056 

.0 66 

.060 

.091 

.072 

.075 

•093 

.056 

.050 

.044 

.032 


*■975 

.122 

.126 

.143 

•131 

.l6l 

■195 

.172 

.169 

.123 

.104 

■123 

.116 


*1.000 

.207 

•25 2 

.255 

•242 

■271 

.424 

.385 

.297 

.221 

•239 


.263 


“paired ralue. 
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HACA EM L50H03 





















I f 


iabu 9.- Engsnm ccffimcmps abd AEcramiac cHABAcrgsKfiTOs at pk 

HAflA l 6 ~( 2 . 3 S) (03.77) HSOMUW £LUS EBCTIOB (s - O.90) - Continued 


(0) s - 1600 rs*i P 0i7W - 09 . 57 °. 


1 

0.960 

.713 

•a. 030 
.710 

1.1x9 

• 73 ® 

1.101 

.743 

SSI 

1.354 ; 
.762 

1.423 
• 771 

“s' 

5.69 

4.37 

2.06 

1.78 

.39 

- 4.14 

-2.26 


.40 

. 45 . 

.44 

.43 

.U 

.40 

.38 

°1 

2,66 ’ 

e.49 

1.83 

1.47 

.98 

.57 

.23 

°n 

.6930 

.6495 

.4079 

.3878 

.2596 

.1335 

• 068 e 

=B 

-.0900 

~,os88 

-.■ 04.51 

-.0506 

-.0388 

-.0630 

-.0705 

°0 

-.0436 

«-,Q 3 B 6 

-.CCL09 

-.0107 

^.0009 

.0033 

.0053 



I.O69 

•734 

3-74 

.14 

s.e6 

.3964 

-.0373 

-.0271 


0.000 

1.134 

.025 

V 4 . 6 U 

.050 

-1.661 

.100 

- 1.468 

,200 

*-.838 

.300 

-.432 

.400 

-.373 

.300 

■^403 

.600 

-.386 

.700 

.800 

-.327 

-.053 

.900 

-.093 

.950 

.111 

.0373 

.466 

.075 

.416 








































I - 1 

8 

KABOS 9.- HKESSCEE CUUVIOIMITB ASH AKBOtJIHANIC CHABAC5K£E0EICS OT AS 
HAOA l6-(2.52) (05.77) PHOPKLUS BIAIBC 3SCH0B (1 = 0.90) - Centime! 


(1) R - SOOO nm; P 0 - 29.57°. 


J 

1.058 

1.137 

1.180 

1.266 

1.302 

1.387 

1.404 

1-327 

1.264 

1.217 

1.139 

1.107 

1.037 

*x 

.936 

■ 919 

■ 943 

.936 

• 954 

.947 

.971 • 

.945 

.945 

.933 

.931 

.922 

.916 

V 

3.93 

2.55 

1.80 

• 33 

-27 

-1.68 

-1.96 

-69 

.03 

1,16 

2.51 

3.07 

4.31 

<59 

.71 

.67 

.64 

.60 

•5f 

.55 

.54 

.57 

.59 

.6(2 

.67 

.6y 

.72 

«1 

2.14 

1.83 

1.44 

•97 

.56 

-07 

-34 

.24 

.(0 

1.17 

1.60 

1.91 

2.25 

°n 

•5393 

.4838 

.3015 

.2602 

.1492 

-.0095 

-0915 

.0657 

.1727 

• 3064 

-.4220 

.5010 

.5376 

e» 

-.076? 

-.0755 

-.0834 

-.0861 

-.0737 

— 0708 

-.0663 

—0716 

—0706 

— 0864 

—0724 

-0846 

-.0858 

=0 

.0020 

.0052 

.0007 

.0136 

.0130 

.0139 

.0130 

.0(643 

.0131 

.0113 

.006I 

.00J1 

.0133 

0^> 






Pretnro coefficient 

, * 








1.233 

1,229 

1.242 

1.238 

1.248 

1.244 

1,258 

1.243 

1.243 

1.236 

1.235 

1.230 

1.228 


.025 

-.238 

-.165 


.137 

.217 

.329 

.365 

.231 

.129 

.055 

*-.157 

*-.031 

*.i4o 


.030 

*-■377 

*-,256 

^-.080 

A -.o40 

*.104 

*.230 

*.278 

*.195 

*.Q75 

*l-.060 

— 201 

—210 

—223 

§ 

.100 

-.514 

-.347 

-.172 

-.070 


.092 

.132 

.042 

— 017 

—090 

— a 6 o 

—387 

—571 

8 

*.200 

-.569 

-.456 

-.332 

-.224 

-157 

—062 

—025 

—116 

— 1£7 

—228 

-307 

—474 

—622 

% 

.30Q 

-.597 

-.525 

-.416 

-.325 

-.249 

-.154 

— 118 

-207 

-*■£68 

-.358 

-462 

-529 

-643 


.4oo 

-.622 

-.577 

-.480 

-386 

-.297 

—221 

-.103 

-255 

-319 

— 419 

-505 


-6B7 

pH 

.500 

-.667 

-.621 

-.521 

-.434 

-362 

-293 

-.253 

-332 

-380 

-.462 

-554 

—.62* 

-717 

& 

.600 

-.707 

-.680 

-.593 

-.519 

-.453 

-391 

-.347 

-.422 

-.467 

-.539 

-619 

-.681 

—773 

e 

.700 

-.I38 

-.656 

-.636 

-.577 

-516 

— 46@ 

-.423 

-.491 

-.529 

-596 

-,666 

-723 

— 4o6 


.800 

-.242 

-.257 

-.504 

-.616 

—607 

-.571 

-334 

—590 

—621 

-.672 

-.2 96 

-239 

-.278 


.900 

-.231 

-.2d 

-.179 

-.101 

—.100 

-.324 

-.398 

—244 

-.186 

-.179 

-.172 

-•!94 

-257 


• 930 

j -.212 

-.186 

-.155 

-.137 

—120 

-.109 

-099 

-117 

—120 

-135 

-148 

—176 

-.245 


.0373 

.4oo 

.289 

.166 

-.047 

-343 

—521 

—564 

-.482 

—274 

.041 

,24e 

.313 

.422 


.075 

.319 

.226 

.132 

.006 

-158 

— 427 

—480 

-361 

—076 

.053 

.197 

.251 

.341 


.150 

.255 

.180 

.109 

.an 

-064 

-348 

-,4i6 

-.166 

—054 

.043 

.150 

.192 

.267 


,250 

.166 

.105 

.045 

*-.an 

*>-.056 

— 310 

-395 

-.165 

*-,058 

—009 

.062 

,na 

.175 

a> 

■ 350 

.134 

.061 

.031 

-.028 

-.084 

-.196 

-331 

-.152 

-068 

—CO.O 

.o64 

.093 

.i4i 

y 

.450 

.092 

.046 

.000 

-.037 

-.064 

-165 

—230 

-.091 

-051 

—on 

.049 

.072 

■n4 

e 

-550 

.026 

-.006 

-.049 

a -.0§9 

*-.096 

*— 161 

-.217 

-.125 

—106 

—078 

-,024 

—009 

.033 

G 

.650 

-.015 

-.055 

-.002 

-.122 

— i4s 

-183 

-.213 

-.157 

-143 

—112 

*-078 

-,o4s 

—015 

si 

.750 

-.069 

-.no 

-136 

-.171 

-193 

— 206 

—223 

-207 

-.193 

-.169 

-.119 

—102 

-.(77* 

1 

.850 

-.092 

-.131 

“.lfe 

-.198 

-.218 

—210 

-.217 

-228 

—216 

-.i?3 

-134 

-.118 

-098 

3 

■ 925 

-.007 

-.108 

-.124 

-.156 

-178 

-152 

-.120 

-JB3 

-172 

-.38 

—ii£ 

-107 

-.100 


*.975 

-.031 

-.043 

.046 

.022 

-. c 6 l 

— 014 

.127 

-.054 

-,059 

0 

-.031 

-036 

-.024 



.026 

.067 

.306 

.213 

.066 

.226 

,401 

.151 

.066 

.152 

.128 

.103 

.182 


'Vtred nine- 


& 1 


1 


1 . 
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MI* 9— HDHBQHS OCBTKJIBOB ATO JUKOTUWCO CHffiAmsmHEII8 » AH 
SAQA l6-<2.5a)(05.77) EBQiEI® BUM SEEKS (x - O.JO) - Oontlnuad 


Co) H - 2160 13m p Q - 29. 37°. 























table PRasami caqremne am> AJKom/wio caffiACTBajanca ay 
SAGA 1 £-(2.52) ( 05 . 77) EBOHCilB BLAUS SECTICH (1 « O.9O) - Contimjod 


I— 1 

o 

ro 


(f) tr - n 40 rim; 9 - 44.71°. 

0.73H 


J 

1-393 

1.737 

1.838 

1.985 

2.107 

2.237 

2,372 

2.4 99 

2.582 

2.407 

2.286 

2.142 

2.047 

1.933 

1.794 

1.684 


.5*8 

• 3T9 

.597 

.601 

.616 

.624 

,640 

,6$k 

.664 

.644 

.632 

.619 

.603 

.396 

.584 

.566 

V 

10.17 

8.03 

6.28 

4.31 

2.90 

1.24 

-.40 

-1.89 


-.81 

.64 

2.44 

3.68 

5.20 

7.19 

8.81 

63 

.25 

-25 

.24 

.22 

.21 

.19 

.17 

.13 

.14 

.16 

.10 

.00 

.21 

.23 

.2* 

.25 

“1 

2.79 

2«£l 

2.09 

2.00 

1.44 

1,04 

.34 

.22 

-.02 

• 39 

.80 

1.24 

1.66 

1.97 

2.32 

2.32 


•7Sk3 

.7335 

.6449 

.5659 

.4076 

.2971 

.1534 

.0638 

-.0051 

.1108 

.2291 

.3515 

.4510 

.3575 

.6521 

.7087 


—0344 

-.0128 

-.0294 

1 

8 

A 

-.0497 

-.0471 

-.0558 

-.0629 

-.0662 

-.0507 

-.0417 

-0346 

-.0024 

-.0140 

.0079 

,0152 

°0 

-.0372 

-.0445 

-.0378 

-.0335 

-.0143 

— 0093 

-.0009 

.0044 

.0056 

.0004 

-.0068 

—0124 

-.0201 

-.0312 

-0397 

-.0464 








J^roaauro 

oooff iolonl, P 








0.000 

1,083 

1.086 

I.O92 

•L.093 

1.098 

1.101 

1.106 

1.111 

1.115 

1.308 

1.103 

l.ogg 

1.093 

1.091 

1.088 

1.082 


.025 

-1.463 

-1.817 

-4L.715 

-1.658 

-.709 

.-.407 

-.048 

.203 

.341 

.023 

-254 

-.588 

-1.112 

-i.6oo 

-1.721 

-1.802 


.050 

-1.295 

-1.613 

-1.602 

-1.560 


-.365 

-.114 

.075 

.186 

-.036 

-.234 

-523 

-730 

-1.266 

-1.381 

-L-663 

© 

.100 

-1.219 

-1.400 

-1.016 

-.654 

->79 

-.321 

-.160 

-.027 

.057 

-.119 

-254 

—430 

-558 

—759 

-1.323 

-1.439 


.200 

-1.110 

-.9&- 

-.617 

"•ft? 

-.444 

-.342 

-.233 

-.144 

-.090 

-.206 

-293 

-.404 

-.490 

-.563 


-1.064 


.300 

-.888 

".66O 

-.512 

-.482 

-.414 

-343 

-.272 

-.203 

-.160 

a -, 251 

-.310 

-383 

-.446 

-495 


—717 

a 

.4oo 

—678 

-.497 

— .Ui8 

->31 

*—392 

*"-.332 

“-.276 

-.227 

*-.202 


*-.320 

*-.362 

*-.423 

*"-•457 


-335 

te 

.500 

-909 

—413 

-.416 

-.413 

*-372 

*-■326 

*—£90 

*^256 

*-■239 


*-.319 

*-■358 

-.393 

-.415 

-.415 

—£30 

& 

£ 

.600 

-.382 

-.341 

-.360 

-.368 

“.347 

-.321 

-.302 

-.276 

-.259 

-.294 

-.311 

-339 

-.361 

-3S8 

-337 

-.344 

,700 

».®0 

.900 

-.293 

-.278 

-.196 

-.106 

-.311 

-.220 

-.101 

-.329 

-.262 

—111 

*-.297 

-,226 

-.116 

-.307 

-.130 

— *284 
-.248 
—.141 

—.273 

-.243 

-.14? 

-3S 

-.1^ 

-.301 

—243 

—.122 

-311 

—249 

-123 

-.323 

-.275 

-.148 

—323 

-.283 

—173 

—213 

=58 

-.241 


.950 

-.136 

-.061 

-.031 

-.027 

-.02t 

-.027 

-.044 

-.055 

-.060 

-:o46 

-033 

—023 

-.022 

-.027 

-.044 

-.080 


.0375 

_.320 

■530 

•328 

*.370 

a .lfitL 

.073 

-.176 

-.413 

-TO 

-.233 

-.022 

.205 

..339 


■394 

*.642 


.075 

".439 

\46t 

*.4a6 

.2M 

•15L 

.022 

-.160 

-311 

-.386 

-.202 

“-.on 

*.178 

*.266 


*.£67 

•511 


.150 

.330 

.363 

.307 

.233 

.144 

*—009 

“-.134 

-170 

-234 

*-.156 

0 

.117 

.187 

.265 

■343 

.378 

a 

.250 

.272 

.237 

.183 

.124 

.052 

-.012 

-,099 

*_.m 

*-.159 

-.115 

*0 

*,029 

“.125 

*.190 

*.243 

•*.261 

LI 

• 330 

.224 

.217 

.183 

.125 

.066 

*.001 

*-.065 

-097 

-.129 

-O85 

-007 

—002 

.088 

.142 

.173 

.158 

11 

.430 

.163 

.141 

.113 

.071 

.025 

—010 

-.064 

—.097 

-.122 

-.072 

-.025 

*-.010 

.030 

.087 

.058 

.037 


.530 

.096 

.086 

.069 

.031 

-.006 

— vD33 

.-.072 

-.097 

-.112 

-.079 


-.010 

. .014 

.046 

. .016 

-.007 

14 

.630 

*.022 

.041 

-.030 

*.006 

-.015 

*-.033 

*-.070 

*-.0^ 

*-.097 

s-.no 

cv-,0Q6 

*-.023 

-.039 

*-.016 

-.071 

—103 

5 

.730 

-.027 

-.003 

*.010 

.006 

*.001 

-.027 

-.048 

-.051 

-.062 

-.no 


-.000 

-.108 

-134 

—I 74 

—204 


.830 

-.04? 

-.024 

.004 

.025 

.047 

*.001 

*0 

.005 

0 

-.046 

-073 

—112 

.-.137 

-.166 

-.206 

-.235 


.925 


“.006 

.071 

.075 

*.112 

.038 

,048 

.059 

.062 

.049 

.047 

.034 

*-.051 

*-.063 

—046 

—072 


.*.975 

.163 

.120 

.253 

.1 ft 

.206 

ate 

.123 

.135 

.140 

.138 

.204 

.193 

.0&> 

.139 

.165 

.228 


*1.000 

.396 

.303 

.537 

.414 

.322 

.306 

.243 

.260 

.270 

.220 

.361 

• 322 

,24a 

.429 

.383 

.647 


tbIko. 





a 

> 


ui 


o 

U) 


1 


I 


f ■ 




































TABLE 9,- WBSURi 
BWA i 6-(2 .5e)(°5. 1 


Ce) 


■ 


1.335 

1.656 

1.739 

1.882 

1.988 

2.076 

2.197 

2,205 


.665 

.679 

M 

.702 

,714 

,787 

.740 

.734 

Kl 

U.O? 

9.20 

7-70 

3.94 

4.47 

3.30 

1.74 

.64 


-2* 

■3? 

.34 

.38 

.31 

■JO 

,87 

.23 


e, S3 

2.96 

2.81 

2.63 

2.29 

l.B? 

1.36 

I.03 

Kl 

.7991 

.8306 


.743< 


.3355 

.3933 

.8933 

HI 

-,0609 

-.0373 

iYf. 1 

-.030! 

-.0259 

-.O80T 

-.0331 

-.0361 

mm 

-.0132 

-.0896 


-.0347 

-.033a 

-.0401 

-.0816 

-.0196 

c/b 



0.000 

l.ll? 

1.121 

1.126 

1.130 

1.133 

1.140 

BjffM 



»,025 

-A.I94 

-1.406 

-1.362 

■A. 3J8 

-1.263 

-1.211 




.050 

-1.135 

— l.vfa 

-1.490 

-1.446 

-1.371 

-1.310 

-1.830 

-1.189 

• 

.100 

-.?91 

-1.^96 

-1.3*9 

-1.889 

—1.880 

-.916 

HU 


y 

a .8O0 

-.840 

-1.160 

-1.091 

RE2J 

-.949 

-.706 

-.483 

-.Mi 

B 

.300 

-.726 

-.931 

-.698 

CE71 

*'.70? 

"■-.534 

V392 

*^.303 

3 

,400 

-.634 

-.770 

-.663 

-.391 

-.303 


-.Vw 

-.327 

t. 

.300 

-.570 

-.355 

-.421 

—.488 

-.386 

-,366 

-.339 

-.313 

S, 


6 -. 4 T 7 

“-.436 

■^.323 

^.3?3 

6^,344 

*^.333 

4 -, 3I8 

*^,3U 

p 

.700 

-.400 

-.333 

-.271 

-.309 

-.312 

-.308 

-.297 

-.301 


.000 

-.342 

-.270 

-.816 

•^.212 

"^.193 

■-.231 

-.264 

-.2 66 


.900 

-.EBO 

-.816 

-.096 

-.005 

-,056 

-.043 

-.046 

“.03* 


.930 

-.844 

-.195 

-.026 

-.010 

,004 

.<*7 

.033 

,034 


.0373 

.737 

.666 

■639 

■568 

.440 

■ 

.131 

-.081 


.079 

•TO 

.533 

.516 

6.455 

.332 

■rJ 

,118 

-.008 

4 

.190 

.466 


.393 

.331 

.246 

.ifiL 

.086 

.003 

£ 

6.250 

.340 

.876 

.869 

.251 

.170 

.183 

,049 

-.001 

q 

.350 

.266 

.209 

,289 

jlQj 

.189 

■0&T 

.030 

-.017 

b 

.430 

.165 

■135 

.167 

.120 

.083 

.043 

0 

-.037 

h 

.530 

.125 

.089 

.185 

.093 

.053 

.023 

-.013 

-.043 

$ 

,650 

.077 

.042 

.097 

.071 

.041 

MfiTii 

-.COS 

-.034 

HH 

.750 

.010 


.061 

.046 

.081 

,004 

-.016 

-.030 


.630 

-.033 


,061 

.035 

,041 

,086 

.019 

.013 


.985 

-.073 

-.063 

.066 

.071 

.06 6 

.039 

.Ofil 

.061 


*■,975 

-.073 

HEM 

.093 

.101 

.103 

.111 

.132 

.113 


61,000 

-.080 

0 

.138 

.172 

.16a 


.801 

.191 


“Jtlrel yeltto. 




1.120 1,180 1.117 
-.833 '.TO -.970 
-4.3M -1.347 -A. 377 
-1.129 -J..&36 -A.464 
-.966 -1,018 -1,025 
“H 733 VtSS 

<S cS 

-.3fie “.363 -.363 

-.264 -.977 -.381 

-.001 -.108 -.06. 
■-.130 ft -.lll -.015 
-.071 -.068 -,iefl 


-.225 -1.147 '.907 

-.189 -,8es -.238 

■.id -,iS4 -.136 

■.088 -.186 -, 10 s 

..O0o -.131 —.102 
-.004 -.123 -.099 

■.076 -.106 -.009 
•.O37 -.076 -.067 

■.041 -.OJO -.047 
,015 ,016 .013 

.071 .079 .072 

.111 ,l 4 l .133 

.160 ,280 .283 


.043 ,073 

.031 .035 
,000 .085 
,034 .045 
.061 .Ofe 
.101 .096 
.132 .130 


.604 .663 

.470 .321 

■M :£ 

.201 .284 


.044 .039 
,034 .036 
,070 .036 
.119 .061 
,103 .122 


.115 .117 
,079 .078 
.037 .013 
.003 -.011 
.014 -.048 
,042 -.040 
.092 .020 



NACA HM L50H03 












































Upper surface 


TABUS 9.- FRE330BB COETUCIHUB AHD AffiamAHK CHAHACTlEISrlCS OF AH 
HACA lfi-(2.5e){Og.77) EB0PKUa8 Bums 3ECTICIH (r - 0.90) - Continued 


o 



NACA RM L50H03 

































t l 




TAHU 9 .- EHB33IHS COEmCIHIlS MD ABHODIIIAHIC CHABACTHUBTIGS OJ 1 Aff 
HACA. lfi-(2.5a)(05.77) HtOSSMB BLAIS SB 3 TI 0 B (x - O.gO) - Coobiiuswl 


. (i) M - 0.60, p 0i7!sl , - 44.71°. 


J 

Hr 

ttj* 

63 

“1 

°u 

°o 

2.039 

1.026 

3-80 

.51 

1.75 

-.1235 

.0237 

2.075 

1.016 

3.32 

.*9 

1.71 

.W72 

-.1275 

.oelt? 

2.104 ■ 
1.002 
2.9J* 
.48 
1.67 

>731 

-.1260 

.0261 

2.139 

■992 

2.93 

.46 

1.53 

.4335 

-.1213 

.0243 

2.177 

.980 

2.00 

.43 

1.31 

•3731 

-.1061 

.0202 

2.208 

.969 

1.61 

.41 

1-22 

.3469 

-O963 

.0614 

2.254 

.959 

1.02 

& 

.2433 

-.0938 

.0181 

2.293 

.954 

.53 

.36 

■72 

.2063 

-.0974 

.0182 

2.336 

.936 

.02 

:I2 

.1386 

-0975 

.0173. 

2.377 

-48 

•31 

.38 

.1074 

-.1014 

.0139 

2.1i2l 

.919 

-90 

.28 

.18 

.0496 

-.1044 

.0162 

2.466 
,910 
-A. 4$ 
.25 
.02 
.0034 
-.1099 
.0151 

2.513 

.900 

-2.04 

.22 

—10 

-.oettL 

-11.39 

.0134 

2.341 

.099 

-2.33 

.20 

—20 

-0563 

—1205 

.0119 

c/b 

Pressure coefficient, P 

o 

0.000 

.023 

.050 

.100 

.200 

.300 

.Soo 

.300 

, 6 oo 

.700 

.aoo 

.900 

.950 

1.292 

"^.109 

-.136 

-.126 

-244 

—342 

-485 

-.535 

-M 

-.622 

1.265 

*k 173 

-.11*6 

-.122 

-.257 

-345 

-M 

-.501 

-.550 

-.613 

-.659 

-.673 

1.276 

"w.126 

-.131 

-.115 

-.271 

-.IS 

-.433 

-.516 

-.962 

:% 

-.703 

1.270 

-.100 

-. 11 $ 

-.076 

-.271 

-.349 

-3&. 

-.445 

-.307 

-.565 

-.633 

-.TOP 

-.667 

I.263 

*-.076 

-.092 

-.030 

-.235 

-338 

::S 

-.490 

-551 

-.627 

-719 

-.395 

1.257 

*‘-.062 

-.083 

-.049 

-.246 

-333 

35 

-.490 

—.550 

—^32 

1.251 

*.274 

a .Q96 

-.027 

-.204 

-.305 

-.472 

-.533 

-.620 

-.443 

-183 

1.248 

a .300 

a .l3? 

-.013 

-.180 

-.284 

-.309 

-.400 

-.460 

—518 

-.611 

-.280 

-.129 

1.238 

*.380 

M63 

—001 

-.175 

-275 

-,296 

-390 

-.463 

-■526 

-623 

-.243 

-.110 

1.233 

a .490 

' a .230 

.017 

-.166 

-.230 

—282 

-,sa 

::S 

-.078 

I.229 
.634 
a .310 
.051 
— i4e 
-.223 
-.250 
-37° 
-435 
-.904 
-.616 
—178 
-.043 

1.224 

.620 

a .3l4 

.067 

-,12fi 

-.216 

-.855 

-.366 

-.435 

-.505 

-.635 

—170 

—024 

1,219 

.610 

a .340 

.100 

-093 

-.190 

-.250 

-351 

-.M.9 

-.m 

-.655 

-.155 

.017 

b9 

mm 


.0375 

■337 

.306 

.260 

.191 

.110 

.252 

-.103 

-.267 

—403 

-.316 

—612 

-.688 

-774 

-.846 


.075 

.293 

.265 

.225 

.168 

.104 

.060 

.002 

-.086 

— 24T 

—402 

-SO? 


-.674 

—•719 


.190 

.247 

,22o 

.204 

.172 

.137 

.066 

.009 

—026 

—098 

-239 

-.424 

-509 

“•5?? 

-M 

5 

.290 

.171 

.149 

.117 

.076 

.033 

.004 

-.040 

-077 

—102 

-.143 


-432 

-.554 

-.628 

y 

.350 

#152 

.133 

.102 

.070 

.033 

.006 

-.027 

—056 

-08I 

-093 

E629 

-226 

-.333 

-J*o4 

pj 

.490 

,006 

.071 

.044 

.016 

-.015 

—038 

—063 

-.080 


-.123 

-.108 

-097 

-.087 

ills 1 


•550 

■ .054 

.033 

.010 

-.018 

-.045 

-.066 

-.088 

-.108 

-.130 

-.145 

-124 

-.105 

-.060 

ills 1 

r 

.650 

fijprjjjMp 

-.012 

-.036 

-.063 

-.089 

-.108 

—1ST 

-.141 

-165 

-.172 

-.139 

-.123 


mi 1 

Q 

■P° 

-.067 

-.0B7 

-.112 

-.132 

-.158 

-.176 

-.193 

—203 

-225 

-.215 

-13& 

DaI 

-.067 

SI2r"5i^B! 


.930 

-.107 

-.130 

-.154 

-.173 

-.191 

-.009 

-.219 

-.180 

-.181 

-.162 

—090 

-,065 

-.039 

lijgM 


.925 

-.100 

-.117 

-.139 

-.137 

-.135 

-.139 

-.038 

.089 

.084 

.078 

.063 

.054 

.023 

.030 


a .975 

-.070 

-.072 

-.067 

.017 

-.010 

-.038 

.205 

.250 

.263 

.320 

.228 

.225 

.086 

.155 



-.010 

-.010 

-.015 

.250 

.175 

.290 

.430 

,400 

,430 

.323 

.430 

.390 

.350 ' 

.285 




Paired value- 


NACA EM L50H03 105 





























TABM 9.- IBESanKC COESSIElJHflB ABD AXEODTHAMIC CMJ4ACTKBI3TXC3 of ah 
HACA l6-(2.52)(05.T7) SBOPSUiSR MADS SECTIOH (x - O.9O) - Conoluded 




UJ M-O.63; P 0 75R - **.71°. 


J 

V 

4* 

O! 

Bn 

°» 

c o 

2.071 
1.1*7 
3-37 
.58 
1.25 
• 39*5 
-.1037 
.0291 

2.099 

1.135 

3.00 

.58 

1.21 

.3*29 

-.1008 

.0253 

2.111 

1.132 

2.84 

•55 

1.13 

.32X0 

-.1006 

•0279 

2.131 

1,124 

2.59 

.53 

1.08 

.3061 

-.0952 

.0284 

2.175 
1.105 
2.02 r 

.50 

1.01 

.2868 

-.0960 

.0295 

2,201 

1.094 

1.69 

.48 

.85 

.2423 

-.0943 

.0291 

2.230 

1.000 

1.33 

.*6 

.70 

.199* 

-.09a* 

.0296 

2.278 
. 1.066 
■73 
.*3 
.*9 
.1387 
-.0830 
.0301 

2.312 

1.05* 

.32 

.40 

.34 

.0955 

-.0027 

.0310 

2.342 

1.04$ 

-.05 

■38 

.18 

.0509 

-.0787 

.0291 

2.389 

1.026 

-.61 

.35 

-.03 

-.0074 

-.075* 

.0302 

o/b 

PreeSurs coeffiqimit, P 

c 

0.000 

.025 

.050 

.100 

.soq 

.300 

.400 

.500 

a .6oo 

.TOO 

.000 

.90a 

.990 

1-372 

.14* 

.092 

.060 

-.080 

-.175 

—.211 

-.267 

-.325 

-.W , 

-.53* 

1.36* 

■.079 

.066 

.0*2 

-.084 

-.184 

-.222 

-.271 

-.328 

-.399 

-.*73 

-.32Q 

-.562 

1.361 

.104 

.074 

.052 

-.073 

-.171 

-.208 

-.262 

-.320 

-.390 

-.466 

*-.529 

-.961 

1.355 

.111 

.089 

.064 

-.068 

-.168 

-.205 

-.254 

-.310 

-.390 

-.*65 

-.319 

-.563 

1.3*2 

.136 

.090 

.072 

-.074 

-.167 

-.208 

-■257 

-.322 

-.402 

-.476 

-.532 

-.580 

1.335 

.169 

-!q 69 
-.164 
-.203 
-.253 
-.320 
-.395 
-.*75 
— 53jJ 

1.326 

.211 

.123 

.100 

-.037 

-.136 

-.193 

-.244 

-.315 

-.390 

-■*73 

1.317 

.237 

.138 

.101 

-.052 ■ 

-.157 

-.195 

-.2*9 

-I^oB 

-.*85 

-.5*9 

-.600 

1.309 

.263 

.13* 

.ica. 

-.0*1 

-.151 

-,189 

-.2*6 

-.318 

-.401 

-.488 

-•556 

-.6I9 

1.303 

.286 

.172 

.10* 

-.03* 

-.144 

-.181 

-.204 

-.286 

• --357 
-.489 
-.361 
-.636 

1.291 

.319 

.197 

.113 

-.029 

-.136 

-.169 

-.240 

-.310 

-39* 

r|| 


.0379 

.33* 

.297 

.299 

.232 

.184 

.102 

-.033 

-.151 

-.225 

-.285 

-.369 


.075 

.2^7 

.238 

.213 

.19* 

.157 

.128 

.059 

-.065 

-.153 

-.222 

-.308 

0 

.150 

.278 

.251 

.239 

.188 

.193 

& .120 

.08* 

.005 

-.066 

-.123 

-.211 

u 

.250 

•199 

.169 

.132 

.168 

.1*2 

.093 

*.058 

-.033 

-.089 

-.15* 

-.239 


.350 

■159 

.140 

.131 

.119 

.091 

.056 

.018 

—.OSS 

-.085 

-.136 

-.203 


.1*50 

.1 11 

.09* 

.085 

.071 

.0*7 

.015 

-.017 

-.063 

-.103 

-.154 

-.223 

b 

-550 

.071 

.057 

.047 

.037 

.013 

-.018 

-.0*9 

-.097 

-.130 

-.178 

-.251 

§ 

.650 

.026 

.012 

.007 

-.001 

-.024 

“-.055 

*•-.080 

“^.129 

a -.154 

*-.193 

*-.25* 

2 

.750 

-.026 

-.038 

-.0*3 

-.049 

-.073 

-.093 

-.121 

-139 

-.184 

-.211 

-.2*7 


a .o30 

-.067 

-.090 

-.085 

-.100 

-.11* 

-.130 

-.156 

-.195 

-.216 

-.214 

-.235 



-.086 

-.13-7 


-.128 

-.133 

-.1*5 

-.172 

—.210 

-.224 

-.210 

-.217 


•975 

-.08* 

-.120 


-.130 

-.133 

-.1*2 

-.168 

-.203 

-.224 

-.198 

-.19* 



-.050 

-.095 


-.100 

-.107 

-.120 

-.1*2 

-.175 

-.200 

-.167 

-.160 


“Faired Talus, 


Cohort; m . vovk flHMMi 901 
























honor surface 



TABLE 10,- PRESSURE CCDriCXSRTS AMD AERODYNAMIC CHARACTERISTICS QF AN 
NACA 16-(e.03) (0^,76) PROmXER BLAOC SECTION (i » 0.95) 




NACA BM L50H03 107 




































TABU 10.- msssm CCKSnCHHrS AHD AKRQDXHAHTC C3ARACTSEI3TICS CF AH 
HACA l6-(2.03)(0*f.76) mmilXR HLAIE SECTION (x - 0.95) - Continued 


a 



(U) N - 1350 P 0 .75R 3 2 9*59°. 


J 

0.684 

0.739 

0.861 

0.928 

1.015 

1.099 

1.193 

— 

1.267 

1.373 

1.464 

1.419 

1.327 

1.187 

1.143 

1.055 

0.972 

0.882 

0.808 

0.738 

0.677 

Hr 

.600 

.595 

.615 

.639 

.635 

.645 

.657 

.664 

.666 

.686 

.679 

.666 

.649 

.647 

.641 

.631 

.619 

.628 

.610 

.605 

“z* ' 

10.01 

8.63 

6.83 

3.63 

4.13 

8.71 

1.13 

-.08 

-1.78 

-3.21 

-2.51 

-1.03 

1.23 

1.96 ' 

3.45 

4.88 

6.46 

7-77 

9.03 

10.14 

OP 

.38 

.40 

■ 39 

•38 

.36 

•34 

.32 

• 30 

.28 

.23 

.26 

.29 

•32 

• 33 

• 35 

• 37 

-39 

.40 

.40 

■38 

“1 

3.68 

3.49 

3.19 

2.89 

2.37 

1.78 

1.39. 

.93 

,41 

-.04 

.13 

i .45 

■95 

1.46 

1.88 

2.30 

S.6lf. 

3.10 

3.12 

3.30 

°n 

.7386 

.7110 

.6367 

■5999 

.3336 

.3738 

.2951 

.1983 

.0670 

-.0094 

.0273 

.0973 

.2004 

.3071 

■3508 

.4796 

.5423 

.6326 

.63n 

.6613 


-.0332 

—.0212 

-.024? 

-.0339 

-.0312 

-.0331 

-.0403 

-.0434 

—0467 

-.0498 

-.0337 

— 0438 

-.0239 

-.0409 

—0324 

-.0205 

-.0098 

-.0037 

—0086 

—0167 

°0 

-.0246 



-.0286 




BESS 

—0004 



0 

-.0041 

—0081 

—0163 

-.0232 


-.0333 

-.0249 


o/b 

Freasure coefficient, P 


0.000 

1.092 

1.091 

1.097 

1.106 

1.104 

1.108 

1.112 

1.115 

1.116 

1.124 

1.121 

1.116 

1.110 


1.107 

1.103 

1.099 

1.102 

1.096 

M H 


.025 

-1.118 

-i.4oe 

-1.573 

-1,544 

-1.543 

-.776 

—451 

-.202 

.079 

.291 

.242 

.051 

-.303 


-1.042 

•wL.762 

-1.692 

*-1.615 

— 1.279 

WlT? 


.050 

*-1.114 

-1.336 

-1.3U 

-1.4B3 

-1.242 

-.640 

-.532 

*-.202 

*.005 

*.130 

“.no 

-031 

*-.298 


*-.721 

*— 1 *180 

=-1.493 

*-1.525 

-1.288 



.100 

*-1.106 

-1.217 

-1.235 

-.979 

-.655 

-.449 

-.322 

-.206 

-.068 

.031 

.009 

-.096 

-.279 

*-.336 

*-.493 

*-.488 

-1.062 

“-J..259 

*-1.187 


in 

.200 

*-1.048 

-.972 

-.700 

-.529 

-.433 

-333 

-.274 

-.204 

-.117 

-.039 

-.062 

-.130 

-.236 

*-.300 

-367 

*-.519 

*-.589 

*-.776 

*-.944 


5 

.300 

-.885 

-.693 

-.469 

-.408 

-.376 

-.333 

-.275 

—228 

—.161 

-on 

-.122 

-164 

-251 

*-.281 

*-.312 

*-.419 

*-.389 

-•571 

-709 

m sj 

§ 

-MO 

-.616 

-.476 

-.372 

-.346 

-.327 


*-.274 

—216 

—169 

-.126 

-.137 

-171 

-236 

*-.264 

-.304 

*-386 

*>-♦ 366. 

*-.393 

-497 

pE 


.500 

-.386 

-.361 

-.331 

-.310 

-.297 


—267 

-.243 

-196 

-.172 

— lfla 

-.199 

-.231 


-.267 

*-.383 

-333 

-316 

*-,345 


« 

.600 

-.279 

-.289 

-.296 

-.294 

-.289 

Beg 

-.255 

—840 

-215 

-194 

-.199 

—216 

*-.221 


-.286 

*-385 

-. 3^3 

*—266 

“-.278 

-.300 

13 

,700 

-.218 

-.247 

-.263 

-.263 

-.263 

-.258 

-235 


—203 

-197 

-.203 

-.218 

*— 204 

-.245 

—264 

*-.343 

a '-.2S2 

*-.215 

-.234 

—229 

P 

.800 

. -.164 

-.183 

-.189 

-.185 

-.184 

-190 

-.172 

-.167 

-.163 

-.160 

-.139 

-.162 

-.173 

*-.197 

*-.203 

*-.260 

-208 

*-.154 

-.177 

-.182 


.900 

-.111 

-.112 

-.106 

-.103 

-.097 

-.103 

-.092 

-.090 

-091- 

-.095 

-.092 

-093 

-.121 

-.094 

*-■093 

*-.176 

*-.lJL 

-.075 

-.114 

-n? 


.950 

-.063 

-.038 

-.037 

-.025 

-.017 

-.015 

.001 

.002 

— 004) 

-.006 

-003 

-007 

*-.031 

-.004 

*-.Q OS 

. 

*—094 

-.064 

*.003 

-.066 

-.070 

1 

■0373 

.668 

.691 

.584 

.521 

.450 

.302 

.166 

-.001 

-.242 

-.406 

-323 

-178 

.111 

.225 

.336 

.387 

•493 

.634 

•596 

.604 

■ 

.073 

|EZ1 

.496 

.443 

• 389 

.328 

.213 

,114 

.005 

-.142 

-302 

-238 

-107 

.078 

*.166 

.258 

.289 

.3^ 

*.420 

•369 

•371 

I 

.150 


•354 

.313 

.269 

.229 

.132 

.070 

.005 

-.093 

-191 

-.133 

-066 

.044 

.098 

*.160 

.13B 

*.172 

“.234 

.203 

.*.200 


.230 

.234 

.044 

.250 

' .227 

.160 

.091 

.048 

-.006 

-.071 

-137 

-.143 

•— o4; 

.010 

*.064 

*.077 

»o 

•157 

.222 

.181 

*.200 

H 

.330 

,2o4 

.206 

.174 

.149 

.124 

.071 

.037 

—004 

-032 

-.098 

-.076 

-.037 

.019 

.051 

.063 

-.012 

*.087 

*.202 

.192 

*.200 

[1 

.430 

.132 

.160 

.137 

,121 

.097 

.046 

,oco 

-.009 

-.045 

-.079 

-.066 

*— o4s 

*—ooe 

.034 

.062 

*.012 

.034 

*.120 

*.119 

*.088 


.550 

.099 

.097 

.083 

.072 

.054 

.(0.6 

.001 

-.026 

-.050 

—074 

-061 

“-.093 

*-.066 

.007 

.028 

-.002 

.019 

*.070 

*.022 

*.on 


.630 

.056 

.056 

.05L 

.033 

.034 

-.002 

-.007 

-.026 

-.045 

-037 

-.064 

-.080 

-.103 

-.004 

.018 

-.ioe 

*-.047 

•0 

*-.og2 

*— 046 

li 

.730 

“.044 

*.021 

*.042 

*.063 

.038 

*.002 

®0 

*-.003 

*-.022 

*-.030 

-.019 

-033 

-.094 

*-.003 

*-.o4£ 

*-.110 

*-.074 

*-.ca4 

*—056 

*-.074 

y 

.830 

*.059 

*.018 

“.076 

*.107 

.075 

.033 

.043 

.034 

“.023 

a. 021 

.031 

.037 

*-.031 

*.034 

.009 

-.072 

— 040 

.015 

“-.035 

-.034 

■ 

*.925 

.109 

.032 

.129 

.178 

.143 

.0®- 

.lorr 

,122 

.094 

.090 

.130 

.107 

,000 

.104 

.058 

.(XL6 

-.034 

.063 

.011 

.oas 



.197 

029 

.190 

.282 

.242 

.161 

.174 

.207 

.176 

.173 

.218 

.193 

.112 

.191 

.227 

.109 

.131 

.181 

,10C 

.131 

1 

*1.000 

.295 

.247 

.285 

.418 

•383 

.267 

.265 

.309 

.282 

.300 

.340 

•297 

■ .234 

.307 

.412 

.206 

.263 

.338 

.216 

.235 


“faired 



s 


o 

<jO 


a I 
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Bra 10.- mason oamraciKcs ajid asroehiamic characteristics or ah 

HAOA 16-<2,03) <04.76) PROPELLER BLAIE SBCTIOH (x ■ 0.95) - Continued 


(a) H - 1600 rpaj Bq.TJR " 2 5 , 59°* 
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t*BU JO.- PHBSSDHB C tH II JCim S AMD AMRODTMMCC CTORAmRIOTICS Off JUT 
MACA l6-(2-03)(04.76) IKOTUffi BLAH SKCTIOM (l - 0.95) - CoctLmied 


(i) I ■ 2000 n*} - 29.59°. 


J 

0.994 

1.134 

1.240 

1.346 

1.426 

1.341 

1.265 

1.203 

1.121 

1.037 

*x 

.949 

.959 

.979 

.983 

1.004 

.978 

.980 

•9T3 

•957 

.949 

V 

4.50 

1,70 

•36 

•-1*36 

-2.62 

-1.27 

-05 

■97 

2.33 

3.76 


-76 

.69 

.63 

.58 

.35 

.59 

.62 

.65 

•71 

.75 

“1 

3.03 

1,85 

I.06 

.28 

-.63 

-.03 

■55 

.99 

1.83 

2.23 

°n 

.6325 

-3909 

.2239 

.0393 

-.1336 

-. 00 a 

.1169 

.2106 

• 3853 

.4650 

Ob 

-0937 

-*o£EL8 

-.0745 

-.0831 

-.0323 

-.0690 

-.0645 

-.0576 

-.0312 

-.0553 

°o 

-.0025 

.0077 

.0016 

.0154 

.0029 

.OI65 

.0122 

.0129 

.0067 

,0016 

o/b 

JTOBBttra oooffiolent, P 


0.000 

1.245 

1.251 

1.262 

1.264 

1.277 

1.292 

1.263 

1.259 

1.250 



.025 

“.663 

-.212 

.078 

.272 

. .402 

.299 

.153 

.003 

-.330 

-.506 


.050 

-.399 

-.229 

-.036 

.151 

.268 

.181 

.057 

-.079 

-.316 

-.470 


.100 

-•533 

-.249 

-.075 

.039 

“.186 

.067 

-.037 

-.100 

-.306 

-.426 

1 

,200 

-.372 

-.313 

-.166 

-.040 

.047 

-.011 

-.104 

-.193 

-.356 

-.466 


*.300 

-560 

-.357 

-.235 

-.116 

.048 

-.091 

-.174 

-.256 

-.398 

-503 


.400 

-50Q 

-.389 

-.281 

-.196 

-.116 

-.161 

-.232 

-.294 

-.405 

-.506 


.300 

-.570 

-.404 

-.306 

-.229 

-.163 

-.204’ 

-.269 

-.323 

-.401 

-.300. 

fa 

.600 

-.592 

-. 4 a 

-.380 

-.319 

^238 

-.299 

. --357 

-.395 

-.478 

-.339 

s 

.700 

-.591 

-.468 

-.420 

-.372 

— *3^A 

-.353 

-.393 

-.432 

-.500 

-.556 

PT 

.800 

-.620 

-537 

-479 

-.447 

-.410 

-.427 

-.455 

-.487 

-.545 

-.399 


.900 

-.276 

-.534 

-.543 

-•527 

-.480 

-.512 

-.333 

-.55fi 

-.486 

-.345 


.950 

-.183 

-.169 

—.224 

-.409 

-.440 

—.412 

-m 

-.180 

-.180 

-.194 


.0373 

.458 

.219 

,006 

-.283 

-.406 

-.344 

-.306 

.067 

.269 

.360 


.075 

.368 

.194 

.024 

-.240 

-.386 

-.297 

-.061 

.071 

.213 

.298 


.150 

.271 

.135 

• 0C7 

-.246 

-.367 

-.298 

-.068 

.042 

.156 

.211 

s 

.230 

.206 

.094 

.010 

-.229 

-.364 

-.286 

-.049 

.006 

.ice 

.ICO 

3 

.330 

.164 

.070 

.009 

-.111 

-.321 

-.138 

-.032 

.004 

.075 

.115 


.430 

.111 

.033 

-.018 

-.049 

-.287 

-.084 

-.055 

-.063 

.033 

.039 

G 

.530 

.Q4t 

-.063 

-.066 

-.077 

--.283 

-.091 

-.093 

-.103 

-.035 

-.046 

JLj 

.650 


-.066 

-.101 

-.100 

^ — .Pftl 

-.161 

-.773 

-.183 

-.195 

-.212 

l 

■T5Q 


“-.124. 

“-.149 

“-.13B 

-.327 

-.230 

-.244 

-.256 

■”»QH 



.850 

-.090 

-.150 

-.178 

-.183 

-.231 

-.239 

-.252 

-.264 

-.278 

-.296 


.923 

-.080 

-.129 

-.156 

-.164 

-.149 

-.165 

-.177 

^189 

—.201 

-.202 


*•975 

-.037 

-.030 

-.052 

-.064 

.040 

-.QI9 

-.046 

-.064 


-.031 


“1.000 

.032 

.181 

.179 

j-rr 

.073 

.200 

.202 

.133 

.076 

.207 


Affair*! ralne. 
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4 I 


mj io.- roseasE cmncms asd aksqsiiamio cmitACOTSiartcs cr a* 
RACA 16-(8.03)( 04.76) Htotanua BUI* action (x - 0.93) - COTtlnuad 


{■! a - 0.60 rps; - £9.390. 


J 

Hr 

V 

& 

On 

°o 

1.094 

1.025 

2.79 

.00 

1.93 

.4038 

-0696 

.0144 

1.141 

1.031 

2.00 

.78 

1.3T 

•3332 

-.0684 

.0067 

1.207 

1.033 

.90 

■73 

1.11 

.2374 

-.0863 

.0189 

1.279 

1.044 

-.28 

.71 

■63 

.1396 

-.0839 

.0187 

1.320 

1.063 

-.94 

.70 

.29 

.0629 

-.0606 

.o&ai 

1.381 

I.071 

-1.91 

.67 

-.23 

-.0348 

-,o6ol 

,0203 

1.4lo 

1.072 

-8.37 

.63 

-.51 

-.1081 

-.0493 

.0201 

1.337 

1.064 

-1.33 

.68 

-.88 

-.0397 

-.0539 

.0218 

1.284 

1.031 

-.36 

.71 

.22 

.0469 

-.0666 

.0196 

1.247 

1.030 

.24 

.73 

.44 

.0930 

-.0669 

.0194 

I.I83 
1.044 
1.30 
■ 76 
•79 
.1646 
-.0339 
.0228 

1.114 

1.083 

2.43 

•79 

1.40 

■2933 

-.0733 

.0220 

c/b 

Ereamir* ooBfflclairt, P 


j 

0.000 

.005 

.050 
.100 
.800 
.300 
.WO 
.?00 
.£00 
■ Too 
.800 
.900 
.930 

i-% 

*-,144 

-.134 

-.215 

-.290 

-.299 

-.315 

•-.358 

UP 

Ug 

1.307 

-.007 

*-.020 

—.066 

-133 

-.K2 

-.243 

-.267 

-.329 

“•337 

-.399 

-.464 

-.472 

1.30B 

.ISO 

*.008 

.010 

-.107 

-.193 

-.22? 

-.239 

*,300 

-.337 

-.403 

-.476 

-.490 

1.303 

.243 

*.1TT 

,066 

-.035 

-.133 

-.169 

-.a? 

-.287 

_ ql|ly 

—.467 

-.491 

1.JL5 

,320 

■,224 

.130 

,026 

-.081 

-.224 

-.291 

-.360 

-.441 

-.469 

1.320 

.401 

*,281 

.066 

-.032 

-.070 

-.144 

-.198 

-.254 

-.338 

-.402 

-.433 

% 
• 330 
.825 
.108 
—.013 
-.049 
-.128 
-.I87 
-.243 
-.328 
-.417 
-.450 

1,313 

•:S 

?£. 

-.043 

-.080 

-.137 

—.210 

-.264 

-.348 

-.4a 

-.462 

1.30T 

.288 

& 

.014 

-.097 

-.130 

-.169 

-.236 

-.303 

US 

-477 

1.307 

.230 

.184 

*,106 

-.034 

'-.137 

-.167 

-.197 

*-.260 

-.329 

-.384 

-.tos 

-.485 

2.303 
*+.230 
+ .123 
.002 
-097 
-.189 
-.218 
-.ato 
-.319 

-.4ai 

-.498 

1.290 

“.133 

-.008 

-.109 

-.187 

-.864 

-.887 

-.302 

-.348 

■-.406 

-.431 

-.518 

-.333 


.0373 

.323 


.114 

-.044 

-.126 

-.206 

-.249 

-.807 

-.113 

-.030 

.116 

.233 


.073 

.8ft2 


.118 

-.02 3 

-.093 ’ 

-.183 

-.231 

-.186 

-.097 

-.02? 

.105 

.207 


.130 

.820 


.070 

-.043 

-.113 

-.184 

—.226 

-.187 

-.111 

-.033 

•Oft 

.149 

• 

.£50 

.106 

HHPJM 

.053 

-.015 

—.114 

-193 

-.238 

-.£31 

-.087 

-.08T 

.084 

.092 

3 

■ 330 

.149 

.133 

.061 

.008 

-.075 

-.167 

-.216 

-.172 

-.035 

-.020 

.044 

.074 

y 

.too 

.106 

.101 

.041 

-.008 

-.029 

-.143 

-.197 

-.130 

-.049 

-.038 

.010 

■-.033 

B 

.530 

.043 

.043 

-.007 

-.049 

-.046 

-.156 

|K| 

-.133 

-.000 

-.063 

-.029 

-.028 

h 

.630 

.001 

,006 

-.044 

-.083 

-.077 

-.169 

will 

-.145 

-.135 

-.141 

-.138 

-.163 

i 


«-.o4a • 

*.047 

*-.095 

*-.141 

*.116 

■-,182 

0-.229 

-.191 

-.803 

-.810 

-.280 

-.233 

3 


-.064 

-.060 

-.124 

-.133 

-.136 

-.190 

fgal 

-.198 

-.210 

-,onfl 

-.828 

-.843 


.923 

-.091 

-.063 

-.124 

-123 

-.113 

-.106 

nil 

-.168 

-.148 

-.133 

-.166 

-.180 


a .97J 

-.077 

-.077 

-.100 

-.003 

.032 

0 

.017 

-123 

-.042 

-.068 

-.041 

-.041 

. 

*1.000 

-.041 

-.oil 

-.031 

,202 

.252 

.250 

•223 

-.060 

.131 

0 

.804 

.203 




1 


61 

5 

OJ 



H 

H 

































o art ace 


ihi: 



*ro±r*d tbJLs*. 


1 • 


503 

2.632 

2.56V 

a.teV 

2.302 

2.17£ 

2.034 

1.917 

1.795 

1.700 


,688 

.677 

.662 

.647 

.635 

.619 

.610 

.602 

.587 

73 

- 3 -12 

-2.38 

—79 

.65 

2.24 

4 .<U 

5-58 

7.27 

8.62 

15 

-13 

.14 

■17 

.18 

.20 

.22 

.24 

•23 

.26 

15 

-.23 

-.01 

■ .29 

•71 

1.24 

i.je 

2.32 

2.57 

2.frr 

0338 

-.0323 

-.0026 

.0633 

.1587 

.2790 

.4311 

■5197 

■5750 

,6403 

.0401 

— owr 

-.01*97 

-0372 

■ -0259 

-,0213 

-.0461 

-.0223 

— 0030 

-.0282 

0C29 

.0028 


.003V 

.0017 

— 

- 0 C 99 

—0065 

-.0205 

—0195 

-.0229 

-.0161 
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MBia 10 .- fflESTKB iXOBTIOXaCP AHD ASBCHIHAMIO (RtJlVTmiSntS at AH 
HAOA l 6 -(e. 03 )( 04 . 76 ) HlOHffiffi HLAM SKOUCH (x ■» 0 - 93 ) - Oantlmol 


(a) s - 1330 m P 0>T ^ - 44 . 96 ° ■ 


.... . 

545 

1.6^ 

1.76a 

1.866 

1.978 

690 

.697 

,706 

.721 

-733 

se 

9-33 

7.74 

6.27 

4.76 

38 

.37 

■35 


.32 

V - 

3.W 

3.01 

2. §5 

8.37 

8272 

• 7574 

.6784 

.5931 

.5323 

0461 

-oejc 

—0875 


-0339 

0860 

-0306 

-0836 


— 0189 




El .650 


a . 071 a. 170 2.290 2.403 


.707 .674 

CTT3 .534 -321 

130 .1(06 .379 

230 .£90 ,876 

350 ,220 .m 

1(30 .160 -.160 

590 .103 .103 

630 ,066 .071 

730 .068 

050 -.006 

SG 3 -045 

975 .174 


SHI 



2 . 38 B 

2-475 

8.360 

2.848 

2.141 

.608 

-794 

.781 

.760 

.746 

- 1-97 

- 1.38 

—04 

1.31 

2.64 

El 

.20 

.83 

.87 

.29 

IwEm 

■38 

.69 

1.16 

1.34 

S .0498 

.0736 

•1356 

■2673 

.3463 

9 —0721 

-0783 

- 06 i 39 

—0506 

—0434 

ima 

.ocei 

—0006 

—0071 

-.0066 


1.806 

1.720 

■ 714 

.705 

7.12 

8.33 

-35 

.36 

2.09 

3.09 


.6918 

—0804 

-0093 

-0879 

-0313 


Rroasnro ocwmnlont, P 


l.m l.ifir 
-.069 -a® 

—072 .061 

-.037 -.043 
-.004 -.HI 
-171 
-.198 
-.810 -813 
~.2fil -.868 
-.858 -.853 
-,196 — 188 
-.109 —105 

-081 —018 




“paired TSlaa. 


.386 






























TABLE 10. - raESSURE CCEfTICISHES AID AERpJHNAHIC CHARACTER D9TICS OF AH 
BACA l 6 -( 2 . 03 )( 0 *. 76 ) PROPELLER BLATE SBCTIOT (x - 0.95) - Continued 


H 

(-* 

■4=" 


(h) I « 1600 irsn^ “ **. 96 ° ■ 



1 

2.210 
.8 99 
1.77 
.38 
1.50 
.3391 
-.0722 
.0021 


2. *17 
.929 
-.71 
.29 
.38 
.0632 
-.0785 

.0087 

2.521 

■ 9 k 2 
- 1.90 

■ 2k 
— k8 
-.1092 
-.0728 

,0097 

2.168 

.93k 

-1.30 

.26 

-.19 

-o *35 

-,08kl 

.0097. 

S36»*»H3 

9 

2,268 

.90k 

1.06 

.35 

1.22 

. 07*3 

-.0666 

-.0012 

2.nk 

.882 

2.98 

.*3 

2.ca 

.*527 

-.0*92 

-ooer 

S 'e^ 

2.01 

.39 

1.71 

.3865 

-0538 

-.0066 

2.092 

•879 

3.26 

.** 

2.03 

.*563 

-okkk 

-.0099 

2.030 

. 87 * 

3.81 

.*6 

2.36 

■ 5301 
-.0397 
-.01*6 

2.001 

.866 

*.*5 

.*8 

2.39 

.5831 

-0397 

-.0166 

1.967 

.860 

*.90 

-50 

2.87 

.6*62 

-.0*2* 

-.0205 

■ 







PreaB«re 

coefficient, P 







0.000 

i.a8 

1.227 

1.23k 

1.2k2 

1.237 

1.230 

1.221 

1.209 

1.215 

1.208 

1.205 

1.201 

Ip I FjH 


*.025 

-.188 

-.050 

.2*0 

.325 

.*35 

.115 

-,l6b 

-.*65 

-. 3*6 

-.30* 

-631 

-.710 

m 


a .050 

-.236 

-.ui 

.070 

.173 

.033 

-.006 

-.189 

-k86 

-.363 

-.517 

-.6** 

-.722 

p * IS 


.100 

. -.269 

-.163 

-.029 

.081 

.039 

-.07k 

-.225 

-.516 

rjg 

-538 

-.661 

-735 

Sc 

1 

.200 

-.355 

-.213 

-Ilk 

-.020 

-.08k 

-.iks 

-.072 

-531 

-.556 

-. 67 * 

- 7*3 

P 

Mm 

-.*00 

-.099 

-20k 

-.129 

-.156 

-.230 

- 33 * 

-.522 

-.503 

-.555 

-.665 

-732 


p 

-399 

-.312 

-.238 

-.166 

-.196 

-. 25 k 

-• 3^9 

-.* 7 * 

-k*6 

-.**97 

-.619 

-.692 

P 


.500 

-.Wctt 

-.309 

-273 

-.217 

-.239 

-286 

“,360 

-.k*8 

-.*39 

-*56 

-330 

-.618 

jjp 1 

4} 

.600 

->170 

-An 

-365 

•-. 32 k 

-.3*2 

-378 

-.*31 

-505 

-*95 

-513 

-. 5*0 

-577 

-.66* 

p 

.700 

-508 

-.*62 

-S18 

-.388 

-.kok 

-*36 

-.*76 

-.503 

-527 

-505 

-.270 

-.228 

-230 


.800 

-.*85 

-.508 

-*79 

-.k 58 

-*73 

-k 99 

-.516 

-173 

. -.216 

-156 

mm 


-.151 


.900 

-.026 

-.069 


-.kak 

-301 

-.136 

-.036 

-.050 

I -.031 
; .0S6 

-.053 

-.063 


• 950 

.050 



-.ok 7 


.02k 

•oa 

.036 

■ 03 * 

.025 

.02£ 

.016 


.0375 

.111 

-.100 

-.*37 

- 5*3 

—£96 

-.500 

-36k 

.003 

.273 

.182 

.282 

.350 

.*01 

.**9 


.075 

a .l06 

-.060 

-.388 

-*75 

-283 

.006 

,203 

.139 

.210 

.26* 

.286 

. 3*3 


.150 

.068 

-.025 

-.328 

-.165 

-.**« 

-137 

.006 

.131 

.088 

.137 

.176 

.207 

,23a 


-250 

.013 

-.031 

-.177 

-.m 

— *58 

— Ik6 

-.008 

.080 

. 0*3 

■ .085 

.ns 

Mtl 

a .l 63 

s 

• 330 

-.005 

- 05 * 

s -.076 

-.k 03 

-.333 

-.136 

-oko 

. 0*5 

.017 

.0*8 

.077 

.099 

.119 

.U 50 

-.017 

-059 

-.067 

- 3 k 5 

-.180 

-103 

-.oka 

.027 

0 

-.008 

.052 

.072 

.088 

g 

.550 

-037 

-.091 

-.121 

-.318 

-080 


-.088 

-.011 

-.039 

a — 030 

».Q1* 


.038 


.650 

-079 

-.U 5 

- 1*5 

-a 7 

-113 

-.137 

-.099 

-037 

-059 

-.037 

a — 030 

-.019 

-.022 

s 

.750 

-070 

-.100 

-.139 

-077 

-.107 

-.115 

-.082 

-0*6 

-.051 

-.051 

a — 035 

-.02* 

-03* 

3 

.850 

*-020 

a -o*i 

°-.08k 

. 0 k 7 

.031 


-.017 

-.050 

-.030 

- 0*7 

-059 

-.068 

-077 


-925 

.039 

.028 

.016 

> .011 

,001 


.005 

.on 

.031 

a .015 

.ook 

-.00* 

-.015 


a . 9 T 5 

.111 

.161 

.110 

.0*5 

.037 

.059 

.083 

.176 

.20* 

. 19 * 

.187 

.177 

.16* 


a 1.000 

.206 

• 351 

.381 

.550 

.375 

.326 

.326 

.378 

.*£3 

.370 

. 35 * 

. 35 * 

.329 




G 

R 

o 

U) 


•Paired ■value. 


, .1 
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TABLE 10.- HUESOEB O OM T lOJUKlitf ABO AJBCDSBUOO aHABACBKIBIEICB Or AS 
IACA 16-(S.03)(OI*.76) HKOT.T.1B BLADE S3CTIOI (l - 0-95) - Continued 



(1) H - o.jfij |» 0>75H - **.96°. 


038 

2.072 

2.107 

2-133 

2.160 

2.183 

2.211 

£.2*2 

2.267 

2.898 

983 

.978 

.967 

• 999 

• 932 

.9*2 

•93* 

.929 

■923 

.913 

70 

3.51 

3.06 

2.71 

2. *0 

2.10 

1-76 

1-37 

1.08 

• 70 

*9 

,*8 

■*7 

•*5 

-Mv 

■*3 

■ *1 

.*0 

■38 

■38 

12 

a. 08 

1-97 

I.85 

1.63 

1-3* 

1.3* 

1,28 

1.13 

1-03 

*769 

■ *$79 

.***1 

.*170 

■3735 

•3*T7 

.3026 

.2891 

.23*3 

.231* 

0970 

-0933 

-0889 

— 0830 

— 0689 

—0638 

— 0372 

—0358 

-.0357 

-0368 

0091 

.0090 

.0073 

' .0071 

.0051 

.00*1 

.0022 

.0020 

.0®* 

.0®3 


■ 33 -06 
.3* .32 

.® .81 


8.308 £.*19 2.433 2,483 8.317 8.553 2.5 0) 

.890 .0^3 .876 -&72 .8® .856 

—37 -73 -d.12 -2-*9 -a.83 -2.25 -2,65 

.30 .28 .26 .2* .22 .1? .16 
- ' .50 .38. 



.01 -.22 —.1^7 

.0013 —0*96 -.1070 
-.0563 —.0336 —.0530 
.0035 .0051 .0031 



0.000 

1.26* 

1.2® 

*.®5 

-323 

-338 

.030 

-331 

-3*1 

.100 

-331 

-335 

.200 

-303 

i| 


-3*1 

“.500 

.600 

-*52 

— *5* 

.700 

— *7* 

1 — *78 

.800 

-315 

-520-: 

.900 

-573 

-389 

.950 

-51* 

-*71 



b .630 

3 :g 

*:fg 

“1.000 


1.236 
-336 
-32V 

-313 
-,307 
—3*8 
-39* 

-A30 

z® 

-326 -331 
—390 -590 
-356 -229 


.309 .280 .a® 
.2*7 .28* .191 

.180 .16* .138 

.130 .117 ,096 
.099 -0&7 .069 

.033 .0*+ .029 

.002 - 009 - 0B3 
-0*8 -060 -073 
-.097 -no -122 
■.1*6 -157 -i?a 
,095 -107 -119 
.076 .070 .057 

.263 ,030 .2*3 


1 . 2*1 
_ DfcQ 

>237 -a*i 

•.273 —a® 
-.322 -331 
-339 
-3H1 
-*17 
-4*9 — *51 
■.*& -*83 
-333 - 336 
■.*33 -3*0 
■•137 


.202 .170 

.160 .133 
.113 .093 

.077 -059 

.033 .039 
.012 0 
-0*9 
-100 
—131 
-201 
>13* 1-1*8 

.0*3 
■313 


1.237 1.23* 

—202 — 1&7 

-20* -.192 
-218 -203 
-336 - 3*2 
-3*9 -330 
-361 -353 
-399 - 3* 

-**2 -5*0 

-*78 — *79 

-331 -33* 

-233 -M* 

-063 -022 


.10* .081 

.O&T .067 
.056 .0*8 

.028 .017 

.012 0 

— 019 — CfiS 

— p6 3 - 071 

—u£ — 11a 
-166 -179 
—173 “^.136 
-1*7 -125 
-057 -0*8 
■230 -273 


1.231 1.227 

-125 -.073 
—1*6 -122 
—192 -183 

—317 -300 
-329 -318 


1,223 1 1.217 
—033 
-092 


-*30 — *21 

-*69 -*66 

-328 -®B 
—108 -07* 
.006 .030 


.012 
.016 
.005 
—007 -023 
— 013 —027 
-0*3 -0® 
-082 -100 
-128 -1** 
-139 —llB 
“l-126 *u.o69 
-117 -000 
-037 -039 
.233 .170 





-2*7 -383 
—135 —2*2 

—079 —0§0 
—070 — 002 
—061 —067 
-073 -073 

-1*3 -137 
—1® -.098 
—06* —038 
*-.038 “'-0*8 
—0*9 —030 
-.023 —010 
■.123 .100 


1.20* 

1.199 

.168 

.833 

.079 

.116 

-0*7 

— 017 

—198 

-1® 

—213 

-172 

—23* 

—218 

-.29* 

-200 

-371 

-358 

—39* 

-356 

-236 

-2*0 

—096 

-no 

—013 

“-o*a 


—390 —69* 
— *73 - 580 

—13* —2*6 

-093 -109 

—061 —096 

- 08 * 
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T ABTB 10.- PFESB5KE cosmcuflfrs AHD AiKIDTHAKIC CHABACTSRISirCS OF AH 
HACA l6-(2.03)(0k.7fi) FHOFKUSH BLADE STCTIOH (x m 0.95) - Concluded 


(J) M - 0.65; P 0 _ r5R - 45°. 


J 

** 

°x' 

H 

°n 

<=» 

. =C 

2.04l 

1.165 

3.92 

.61 

1.81 

.1*079 

-.1027 

.0179 

2.112 

1.136 

3.00 

.56 

1.38 

.3106 

-.0752 

.0167 

2.147 

1.123 

2.56 

.53 

I.25 

.2831 

-.0722 

.0168 

2.216 

l.ioo 

I.70 

.48 

.91 

.2037 

-.0762 

.0199 

2.250 

1.084 

1.27 

>5 

.70 

■M 

.0211 

2.285 

1.079 

.85 

>3 

>9 

.1109 

-.0649 

,0207 

2.324 

1.063 

:8 

.32 

.0725 

-Ofiffl. 

.0201 

2.359 

1.045 

-.03 

.37 

.10 

.0222 

-.0581 

.0218 

2.430 

1.026 

-.86 

.32 

-.09 

-.0215 

-0475 

.0205 

c/b 

Pressure coefficient, P 


0.000 

1.365 


1.354 

1.339 

1.329 

1.325 

1.315 

1.303 

1.291 


*,025 



.097 

.172 

.240 

.320 

.310 

.525 

.320 


*-.050 

.056 

.043 

.060 

.120 

.140 

.133 

.122 

.185 

.110 


.100 

-.003 

-.004 

.019 

.062 

.076 

.076 

.072 

.128 

.075 

8 

.200 

-.062 

-.094 

-.074 

-.050 

-.038 

-.030 

-.018 

.054 


1 

.300 

-.1 16 

-.176 

-.183 

-.185 

-.169 

-135 

-133 

-.067 

-.129 


,400 

-.11(7 

-.180 

-.169 

-103 

-.153 

-.147 

-.143 

-.079 

-.141 

« 

.500 

-.107 


-.194 

-.182 

-.186 

-.184 

-.182 

-.123 

-.185 


.600 

-.210 

-.255 

-253 

-.256 

-.255 

-.259 

-.258 

-.201 

-.269 

§ 

.700 

-.250 

-.294 

-.294 

-.304 

a — 310 

-.311 

-315 

..260 

-.333 

B 

.800 

-.279 

-327 

-.331 

-.348 

-355 

-.360 

-3# 

■-.317 

-.393 


.900 

-330 

-388 

-396 

-.418 

—426 

-.434 

-.444 

-399 

-479 


•950 

-.263 

-.345 

-.353 

-373 

-382 

-.391 



-437 


.0375 

.42k 

.351 

.286 

.157 

,087 

.009 

-.063 

-.077 

-.223 


.075 

.37a 

.313 

.261 

M40 

.074 

.007 

-.054 

-059 

-.199 


.150 

.256 

.217 

.200 

.104 

.046 

-.015 

-.071 

-.069 

-.203 


.250 

.246 

.197 

.107 

.083 

.039 

-.020 

-.073 

-.071 

-.201 

s 

.350 

.222 

.172 

.147 

.077 

,Q4l 

-.007 

-.054 

-.046 

-173 

g 

>50 

.180 

.125 

.105 

.045 

.019 

-.018 

-.057 

-.043 

-.168 

g 

.550 

.136 

.082 

.065 

.018 

-.009 

-.038 

-<I71 

-055 

-.175 


.650 

.080 

.027 

.011 

-.035 

-.063 

-.084 

-.113 

-.092 

-.211 

i 

■750 

.0*7 

-.006 

-.024 

-.065 

-093 

-111 

-.132 

-.106 

-.222 


.650 

.020 

-.034 

—057 

-.105 

-.130 

-.150 

-.169 

-.138 

-.245 


.925 

.006 

-.049 

-.070 

-.119 

-.143 

-.160 

-172 

-.138 

-.243 


*-975 

.117 

-.022 

-.045 

-.087 

-.112 

-.124 

-.132 

-.100 

-.202 


“1.000 

— 

.170 

-.125 

.025 

-.030 

-.035 

-.055 

— o4o 

-.010 

-.100 


§ 


*ftlr»d value. 
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Blade thickness ratio, h/b 
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Figure 2 .- Blade- form curves for NACA 10-(3) (08)-03 propeller. 


Blade section design lift coefficient , q^ 



Figure 3.- Vector diagram of velocity and forces acting at a typical 

propeller "blade section. 





(a) N = ll40 rpm. 

Figure 4.- Pressure distribution diagrams obtained at the — « 0.80 radial 

B 

station at ^ = 45°. 
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("b) N =s 1600 rpm. 
Figure if.- Continued. 







(c) Variable revolutions per minute; M = O. 65 . 
Figure 4.- Concluded. 
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Figure 6.- Effect of angle of attack on a typical subsonic pressure 
distribution. 21 = o.80j p Q = 45°; N = 11^0 rpnu 
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.9 
.8 
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c n .6 
.5 
4 

.3 
.2 
.1 
0 
-.1 

(a) £ = 0.30) NACA l6- (1^) (13) airfoil section. 

R 

Figure 8.- Variation of section normal- force coefficient with angle of 
attack and Mach number for two propeller blade- angle settings. 










Figure 8.- Continued. 
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Critical Mach No. 

Mach No. of Lift Divergence 


%=.7° , /B 075r 
16 - (3)(08) 
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Theoretical 
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SSB3B 


Figure 11.- Comparison of critical Mach number and Mach number for lift 
divergence from propeller tests vith theoretical critical Mach number 
and tvo- dimensional lift-divergence Mach number. 
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Figure 12.- Variation of the difference between critical Mach number and 
Mach number for lift divergence with radial station. 














mcA m L50H03 
























150 
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M 

Figure 15 .- Section total drag coefficient as determined, "by comparison 

with two-dimensional model data, g = 0.80; ^ = 45°; NACA l6-(3) ( 07 ) 

airfoil section. 
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1/d 
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Figure 1 6 - Variation of section lift-drag ratio with, section Mach, number 
as determined from th.e drag curves of figure 15 . = 0.80; Pq = ^5°J 

NACA l6-(3)(07) airfoil section. 
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Thrust coefficient obtained from surface pressure measurements, Cfj 

Thrust coefficient obtained from wake pressure measurements , C t w ‘ 

o Computed from tunnel data of ref 8 
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Figure IT-- Continued 
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( J ) M = 0.60; 3 0>75R = 45 °. 


Figure 17- - Continued, 
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-Thrust coefficient obtained 
from surface pressure 
measurements , CTp' 

-Thrust coefficlant obtained 04 | 
frpm wake pressure q 
measurements, Ciy' 
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(k) M - 0.65; P0.75R = 
Figure !?•- Concluded. 
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